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.PREFACE 

^ This volume of Abstracts of Research Papers 1977 
includes abstracts, precisely as submitted by authors of 
121 original research papers scheduled for presentation 
f at\he Seattle Convention of the American Alliance for Healbh, 
- Physical Education, and Recreation, March 25-29, 1977. 
The papers were grouped by topic for each session, as 
noted in the table of contents. 

The time and date for the presentation of each original 
research paper are indicated in the lower left-hand corner. 
In all cases. Hie nam^e and address of the author to whom 
inquiries for furthe r information may be sent appear in 



. tjie lower right-hand corner. An inde^^ o^ all autlloii^s is 
presented at the conclusion of this volume. 



George H. S^ge ' * 
Abstracts Editor 

Departm'ent of-^Physical Education 
University of Northern Colorado 
Greeley, Colorado 80639 
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MYO&lECTRIC FREQUENCY CHANGES DURING STATIC FORCE PRODUCTION. 
Michael W. Givert5>plUiversity of Illinois; Janet Bf Teeple; 
University of niinois' * ' 

Individuals, neuromuscular adaptations to* a submaximal static*, 
contijaction for a period of two miruites were investigated to 
detect changes in the contri,bu.tTilg frequency components of the 
electromyogram (EMG) recorded from surface electrodes. The * 
rationale for observing fr-equency shifts lies in the theory 
that the 'control 0I;. motor output by the central nervous system 
is relegated to well-defined morphological and functional 
differences of motor i^its. ' In a mildly fatiguing- task -the^ 
centrcrl nervous systpm shifts control to motor units which tr 
contract at lo(7er frequencies and are less fatigable. This 
phenomenon^ is exhibited by a shift- to 'lower frequencies in the ' 
EMG spectral density function. Boys (N;^= 15) j'n the 11 to 
73 year (X. = 12.04) age range' served as VubjectS'iV^nalQg 
EMG data were recorded on FM magnetic tape for sul5'^quent 
analog-to-digital conversion and computer analysis, using the 
techniques of spectral analysis.^ Electrpmyographic spectral . 
densi ty i^i thin frequency ranges served as dependent variables 
and treated to analysis of variance. Data analysis revealed 
Significant shifts of the EMG spectrum to lower frequencies' , 
as fatigue progressed. These findings sugge'st that the ^ 
frequency' shift i.s due to the* neurological phenomenon of 
synchronization- of motor uni^ts. 



Michael W. Givens 

Department of Physical -Education 

Urbana, IL 61801 
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ASSOCIATIONS SeTWEEN SURFACE ELECTROMYOGRAMS , GIRTHS, AND 
STRENGTH.' W. \}\ Hosier, University^of HoustonVc, W. Doyle, 
Northern Kentucky. 

.The twofold purpose of this study w^s to note possible 6! 
associations between measures of isometric tension, gir.th^,^ 
and surface electromyograms resulting from li^ht, isotonic work; 
and from the same dat^^ develop a regression equation which 
reflected* lean mass of the thigh. - 

The subjects were 27 male^aj)d 35, female^ college age vglfun- 

teers.» The surface electromyograms for the two' isotonic loads^ 
and thigh girths and skinfolds were all taken at the same geo- 
graphic location. Strength of the quadriceps was measured with 
a cable tensiometer. Descriptive statistics were obtained for 
the experimental variables for each group, and intercorrelations 
among these *same variables considered. Also, partial correlation 
procedures were utilized to control for the variance accounted 
for by subcutaneous fat for each group. These, conclusions were v. 
made : * ' - 

1. There was an intercorreiation between thigh lean. mass 
and knee extension strength for men. This was not true 
forewomen. ^ • 

2. Thpre .was an intercorreiation between surface electro- 
myographs for light, isotonic loads. 

3. Jhe intercorrelations betWeei; kne'e extension strength 
and ^wo surface electromyograms for light, isotonic^ 
loads were not significant. % 

4. By applying the regression equation for lean mass of 
the thigh to the intercorreiation matrices, it appears 
that .the effects of sejc related 'differences pertaining 

' \ ^ to the surf ace .electromyogram an4 strength can > 
minimized. . ^ ^ 

This research' demonstrates the cpncept oi ^orce-energy in 
human movement. Therefore, addition^ study is suggested using 
a higher percent^of each subject's mammal strength ^to obtain 
the surface electromyograms. 

1' , ' • • * ' 
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STRENGTH CH^RACTKRISTICS OF WOMEN ATHLETES AT' SYRACUSE UNIVERSITY. 
Douglas S^^Garfield and Garret Pi Caffrey, Syracuse University, 

The s^^ecific purpose of this research study w&s to quantify 
the/effecLs of a Nautilus resistance training program on Fall 
1976 in-seas6n women athlepes at Syracuse University, The teams 
were Field Hockey (N=2a) Tennis (N«i4) and VolleVball (N«16), 
Each subject was pre-season evaluated to quantify mus-cular 
strength, .Employing this (iata, jnatqhed pairs for each .team were 
developed and randomly ^sfeigned ,to either the experimental 
(N«26) or control groups (N«26)( The experimental group trained 
twice Weekly for 7 we^ks as wel^ as participating with their 
respective in-season teams. The control group did not strength 
traih but did participate with' their respective in-season teams. 
The variables assessed both before and after the traiijing time 
period^ were shoulder, hip, and ankle plantar flexion via cable 
t^nsiomet^rs, the bench, overhead and leg' press' on a Universal 
Gym Centurion m9del, handgrip strength and vertical -jump. Before 
the training time period began there were no significan't 
differences between the experimental and control groups on the 
variables assessed. However, after the -training time period, 
statistically significant differences between the experimental 
and control groups resulted for a«ll variabiles expept.leg press, 
hand grip strength and vertical jump. When pre- ^nd post- 
training ' time period variabiles were compared for the control 
group, there was a significant decrease in overall b 
as measured by the cable tensiometer, a significant Increase i,n 
hand grip strength, with- the remaining variables exhib'iting no 
significant change. When pre- and post- training assessments were 
compared for Xhe experimental group all variables' improved 
significantly. ' '• * . 
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Director, fluman Performance 'Lab 
Syracuse University 
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COIPARATIVE. ANALYSIS OF SPEED^ STRENGTH, AND BODY SI?E 'IN POWER 
MOVEMENTS. ' Lynn W. McCraw, University of Texas at Austin. 

c ' 

'The relative infl;uence of 5peed and strength iri power move- , 
ments and thejeffect on .these relat^,onships when controlling 
, weight, heights,^ and leg length was determined for 49 C(rtlege 
'men. The aircra'ft cable tensiometer Was used to measure the 
strength of muscles involved in extending the legs with subject. . 
in leg press position on a Universal Gym and positioned with a 
90-degrfee angle at knee joint. The average of two trials was 
used^SBS^the score.. A 100-second electric timer was used to 
measure speed i*i extending the legs against a resistance equal 
to one*s body'wei^ht. Subjects were seated in same position as 
fort the strength test, and the score w?^' the average of the 
^middle two of four trials.. Two tegts were used fot power move- 
ments. One was the jump and reach test and the other was a 
modification of the, stair climb as \proposed Margaria. In the 
latter test, the subject started- atr his own command from bottom 
of the stairs and climbed 12 steps',, taking two. steps at 'a time. 
Measurements were taken with a lOOrsecond eiectric timer at the 
4th, 8th and 12th steps. The score was the average of the 
middle, two of four trials. Pearson product-moment correlations 
were computed to check the " reliability pf tests and to determine 
the^relationship among variables, and partial correlations were 
used to ascertain the effect; of weight , J^eight, and leg length. 
The results are summarized a's follows: (1)' Reliability coef- 
ficients ranged from .90 to .98, (2) Correlations between 
strength and powep were ,22 for jump and reach anti -.03, .02, 
and .03 for stair dumb. This relationship was increased sub- . 
stantially with weight controlled, (3) Correlations between 
speid and power ranged, from .45 'to ,69 with considerable de- . 
crease when weight, height, and leg length were controlled, 
(4i Only moderate correlations of .30, .35, and ,43 were found 
between the jump and reach and the stair climb test. Results 
of tAs and similar studies indicate that definite conclusions \ 
^ 'cannot be d^rawn relative to the strength-speed-power relation- 
ship. An e-xamination of seven studies comparing strength^with ^ - 
the jump and reach reveals correlations tanging from ;40 to .70 
in four and from .20 to .30 in three. The correlations between 
speed and power are higher than thosef found in other studies, 
but this is no doubt due to. the fact^ that in this study t^e 
muscles contracted against a load equal to bbdy weight, whereas ^ 
in other studies the- load was Qnly the p^rt being moved. 
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IIUSCULAR TORaU&,S AND JOIIT FORCES DURING PERFORMAflCE OF THE • 
PARALLEL SQUAT feV CIlAflPIOfI POllERLlFTERS. Th'onas f1. McLaughlin, 
Thomas J. LardneV:, Charles J. Dillnan/ University of Illinois 
at Urbana-Champai^n. 



This study was ij\ideirtaken to determine thfe kinetic factors 
that Inf-luence perfarmance in the parallel squat, vn'th partic- 
ular emphasis on theVommon area of difficulty,^ or "sticking 
point", thal'uas. reported by flcLaughlin, Dillman, and Lardner 
(1976). T\;elve Ss. from^ among the competitors in the U.S. * 
Senior Nationa'l**'A. A. U. Ppwerl i fting Championships were 
selected for analysis. High speed cinematography was utilized 
to obtaj^n continuous ineasuremeats of joint and bar centers 
during t4ie motion. These clata were treated with a cub.lc- SDlioe 
analysis; technique (flcLaug'hlin, Dillman and Lardner, 1976)'^and 
were input along with subseq.uent" tiipe derivatives and anthro- 
pometric mea&ures into appropViate equations of motion. A 
specially designed ^confiputer pr\^gr»am gave as output vertical 
and horizontal joint forcesfand^mus'cular toroues for the 
shank, thigh, and trunk. Results indicated that high-skilled- ^' 
Ss_ minttni zed trunk torques (ext^xor" dominant - to 7^5 Nm) by 
maintaining more ereit trunk positions. "High-skil led 'Ss also 
demonstrated more extensor dominants thiqh toroues-(to 51T0 Nm) 
than the less skilled^. The most 'intriguing result of the 
.y.j^Qwej/^r , was that at the "sticijing points area (thigh 
angle 30 /degrees) thigh torques becaKj^ more flexor dOnjinant, 
shank torque^ more ex4:ensor dominant, a'nd total vertical jo4nt 
force ajL the ankle dropped bel6w the equNVibrium levej.- TlTesa 
data, in conjunction with the kirftm^ttc results, point to theA 
role of the' two-joint muscles of the leg. '\lt appears that the 
"sticking point" area is a trans^ition period for two-joint 
muscle action during the parallel souat. Sihce champion 
powerlifters'who failed in the parallel scuat\often* did' so near 
this position, tliese findings indicate importaht implications 
for this .and other SQOrt activities. 

iTT— . . • - \ . 

Unpubl ished .Research Reports, Biomechanics Resear^^h 
Laboratory, University of Illinois at Urbana-Champ^aign , "T976 
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VARIABLE^ESISTANCE -VERSUS CONSTANT RESISTANCE 
STRENGTH TRAINING IN ADULT MALES. Thomas V.' Pipes 
Department of Human Movement, Dominicacn College. 

This study was designed to compare the dif f er- ^ 
enoes in stren^tK, body composi'tion' and anthropo- 
" metric measures betwe^n groups trained with variable 
' ,and constan^^esistance training procedures. Thirty- 
six male vol^Jhteers were randomly assigned to one of 
three groups; constat resistance^ variable resist- 
ance and control". Strength training was conducted 3 
days per week approximately 45 minutes per session 
for 10 weeks. Measurements of strength, body compo- 

* sition and anthropometric data were taken before* and 
H after the 10 -week training period. Usiug. ANOVA in 

conjunction with the Scheffe' procedure^ it was -found 
tha;t, the group trained with cgnstant resistance pro- 
cedures Jiad significantly greater increases in ' 
strength .than the variable resis-tance group whan 
assessed with constant resistance i;esting procedures. 

.Conversely, it was found that the group trained with 
variable "resistance procedures "•exhibited signific- 
antly greater increases in strength than tjie consXanet . 
resistance group when assessed by varia^^^^^^sa^^anqe 
testing procedures. Findings on body <?8rap^sitioh ancl 
anthropometric data suggest that while both the cons- 

'^'tant- and variable resistance 'groups exhibited' signifi- 
cant changes in- lean body weight and body fat, ^neither 
group was slgflificantly better than. the other for 

. effecting these changes. The specificity of i^raining- 

* doctrine ^ggests that ITesting in a mcde -that is 
similar^o the mode trained at wi^l yie^d signifi- 

* cant increases. While.1)0th training groups yielded 
> significant result)^ strength, the magnitude of 

thas increase was d^^eridant upon the mode in which 
' one trained and subseque^jtly the mode in which one ^ 
Vas' tested. The. specificil^ of training doctrihe 
was supported in this study. ?hese findings sugg'est 
that^rthis" con^c'ept is^a very impor.tant faqtor when 
assessing huma^ strength training programs. ^ 



. • • , Thomas V. Pipes ' " 

Departme.nt of Physical Ed. 

University of Southern Gal. 
2Warc.h2/5, 19^7 '^^^ Angeles, OA. 90007 



RIC 



12 . ■ 



THE EFFECTS OF REPflATED TRIALS ON THE ^RELIABILITY Of PERCEPTUAL- 
MOTOR PERFORMANCE SCORES OF INSTITUTIONAL MENtALLY .RETARDED 
SUBJECTS, Dr» Peten^^* Aufsesser, Coordinator, *A\iip ted Physical 

Education, San Dj.eg« State University, San Diego,. CA ' 92182 ^ 
• \^ 

, . The study attempted to determine the effects of repeated 
prials on the perceptual-motor petform^nce scores of twelve to 
t^nty^ year old institutional mentally retarded boys and girls 
(N=36). Subjects were tested one day a week for fi^e consecu- 
tive weelcs on the f)erceptual-mb,tor criterion 'tests • Theis6 
perceptual-motor it^ms were balance beam, ^tork stand, ball 
thro»7, ball tracking side-step ,» and over ai;jd 'under test. The 
analysis ,was conducted through th^ use of Dayton's repeated 

'measures program-. A one dimensional repeated measures design » 
^was used on the scores of the entire sample in ordeV to detei>- 

jilne if any significant differences * existed between the scores 

,on*the ifive trials. ♦•In all cases where the assumptions of tl)e , 
repeated tneasures^deiign were not met, a multivariate analysis 

>»of variance Tp^Jo^ram was used. On th6 perceptual-motor items 
significant differenced were found between trial scores on the 
s£6i;k stand, b^ll throw, and over and under itetas. Based on 
thk results of^ theT analysis, tRe^ature of the institution, and 
Ol^servation of its program, the following statements are majie* 
Institutional mentally retarded individual's are. capable of 
improving their rootOr ability if provided with t!he op.portunit- 
ie^^ to learn. The significant differences on the stork stand, - 
ball throw and over and under *ite^s may be attributed ta the 
lack of, previous experience on thes^* type items/ Cqnyersely, 
the lack of significance on the balance beam, ball tracking and 
side step items may be attributed to environmental factors 
related to the nature of this institution's program,. These 
factors should }>e considered when determining assessment 
jriterion tasks knd specifically wh&cher multiple triajs aref 

^needed. 



^ .4 J Dr. Peter M. Aufsesser 

Adapted Physical Education 
• ' ' ' San Diego State University 

San Diego, CA 92182 , 
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COMPETENCY BASED TEACHER TRAINING IN CONDUCTING OF THE t 
INDIVIDUALIZED EDUCATIONAL PROGRAMS FOR THE TRAINABLE MENTALLY 
RETARDED. David M. Auxter,\»Slippery Rock States College . 

The purpose of this study was to determine the effects of two 
training proceduf^es on selected competencies related to the 
implementation of an "Individualized Educational Program." -The 
selected variables of instruction explored were: 1) planning 
and management ability, 2) techniques for acquiring present ' 
levels of e^ducational perforijiance, 3) application of learning 
prificiples for' pupil acquisition of "short-term instructional * 
objectives," A) ^procedure's f6r conduction of ' the "Individualized 
Educational Program," and 5) the leajrning gains of handicapped 
children . Twelve subjects were randomly assigned to each group 
and instructors were randomly assigned on a one-to-one basis to 
each child. . Data by check lists of criterion for each siib^ 
competencites of the A generic competencies cited above was » 
collected oti each "teacher in training" over nine 20-^inute 
time periods. -.The twelve subjects were divided in<o twd groups 
of 6. .Both groups o( t!eachers-in-training went through 'compet- 
ency bWed training which included the following steps: 1) read, 
njaterials, ^Z) pre-test on comprehension of materials, 3) lecture 
deftiansttratfon to amplify materials. A) cognitive post test on . 
lecture demonstration to mastery of materials, 5) practice the 
implementation of skills on a dne-to-one basis with Trainable 
Mentally Retarded Children in a clinic with handica^xped. child- 
ren. ^However, one group was provided with a question and answe^p: 
session afte'r the .post te^t to clarify prevailing questions 
while a secohd group was provided with a simulation compete^jcy- 
based experience to a erion mastery level and immediate 
feedback to err6rs during implementation at the clinical site* 
instead of the question and answer session discussion. The 
• results of the study indicated there was no significant diff- 
erence on the results of training procedure for planning or 
management competencies. However, there were significant diff- 
erences between groups in favor of the simulation-immediate 
feedback group in determining present levels of educational 
performance, applicatioi^ of learning principles, and the learn- 
ing gain in sequential learned programmii>g by handicapped child- 
ren/ The data suggests, that certain teacher competencies of 
the training program need, differential types of training and 
.that if one comportent. aspect of the 'instructional system is 
deficient the effects of the learning qutcome of children may ' 
be affected, , , 

David M, Auxter 

. Dept» of Physical Education 
' • Slippery Rock State College- 

Sliifpery Rock, PA 16057 ' 
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EFFECTS OF VARIOUS EXERCISE STIMUli ON ACTIVITY LEVEL AND ' 
LEARl^lING BY HIGH AND, LOW ACTIVE RETARDED CHILDREN. ^ William^. * 
Chasey, Carol G. Chasey^ The George Washington University. 

Very high rates of motor activity, as well as very low 
•r^tes, are obsetved more frequently in mentally retarded popula- 
tions tVfan in non-retarded popuj,^tions . High ^activit^ students 
often are unable to maintain attention ^to^'task-relevent ^ ^ 
conditions, which increases their probability of failure in' 
learning situations. Many theorists^emphasize the importance of 
a stimulatiori^ree learning environment for highly active 
retarded children, while t)thers stress, the need for increased ) 

stimuli. Our own data-induced position was that overactivity- 

may be itself a constanf search for /additional- stimulation , with 
overactive children chroFiically below their indlviHual optimal 
levels of stimulation. If ftverac^ive childrer are relieved of 
their constant searjch for additional stimulation b^ having that 
stimulation provided, it is possible that their activity rates 
will decrease and also that they will be able to concentrate 
increased attention on a task; t^ijs , they may be able to learn 
more efficiently. The influence of various exercise stimuli on 
activity levels and learning by retarded children has not been 
fully investigated, and educators are confused, when -dealing with 
physical education progratns for this "population . How will *these 
programs influence /regular classroom leat;ning situat;ious ^nd 
will students be^ better able to learn? Tv/o questions wer'e asked 
in this study: (a) Are there activity-reducing effects of 
va^'ious exercise stimuli with high and low active re^tarded 
children?; (b) If various exercise stimuli can reduce activity 
rates, will that circumstance also lead to increased learning 
efficiency? In this study the effects that three different 
levels of exercise have on learning and activity levels of 
institutionalized retarded children were investigated. To 
obtain data on these questions, regarded children, were' presented 
two learning tasks after three levels of exercise , The data 
from this inve^igation supported the hypothesized relationship ^ 
between exer^^is^fe and learnirrg for high active retarded' children. 

T^his investigation was supported ^by Rese£\rch Grant //G00443CH60306 
from the United States Office of Education', Bureau of Education 
fo^r the Handicapped. 



• , William C. Chasey 
'^'^ . HumaO JCinetiCs & Leisure Studies' 

L ."^.^^ Xbj^-George 'Washington University. 

Washlhgton, D.C. 
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THE EFFECTS OF PERCEPTUAL-MOTOR TRAINING AND MUSIC ON PERCEPfUAL- 
MOTOR DEVELOPMENT AND BEHAVIOR OF EDUCABLE MENTALLY RETARDED 
-CHILDREN. Joe M. ElrQd, Auburn University At Montgomery. 

* The specif ic ^purposes of the study were to determine the 
effects of a sequential and structured perceptual-mo^or training 
program and a structured music program extending , for a fifteen 
week period on: . ^ j 

1. Th^ development o'f perceptual-motor skills, as measured 
by the Purdue terce^tual-Motor Survey. 
^ — -2. General behavior as observed in classroom activities, 

personal health habits, physical educa^tion participation, and 
^ social adjustment. , ^ ^ 

The 'method of research selected for the study was ^he case 
'study technique. Thirty subjects between the ages of nine and, " 
' twelve were selected for the study. The subjects were 'divided - 

into two groups with l^roup I participating in both' perceptual- 
' ''inotor and music .activities and Group II participating in music 
activities only: 

-Case studies were written to describe each subject's experi- 
ences in the respective programs . Sources of data were back- ^ ^ 
gtound information including family hi&tory, psychological data, *• 
medical^ history , and educational history; an evaluation of 
perceptual-motor attributes (previous and post) using *the Purdue 
Perceptual-Motor Survey; a Tea'cKer "feting Scale evaluating each 
subjecrt's social and emotional behavior in classroom activities, 
personal hea^^]|f)i»Tiabits, physical education participation, . and . 
social development; and daily anecdotal records which included 
perc^aptual-moror and music activities participated in, time 
involved in each actiyityj* level cff achievement, and social"' 
behavior. > - 

Within the limitations ot this study the following, conclusions ^ 
were drawn: \ ^ . 

1. Combined perceptual-motor and music programs will improve 
perceptual-motor skills of educable mentally retarded children . 
measurably. 

2. Combined perceptual-motor and muslcjiprograms will develop 
perceptual.-motor skills to a much greater extent than a musib 
program alone. 

3. Similar gains were made in social and emotional behavior . ^ 
by subjects in both &£oups. Therefore, it was concluded that 
structure'd^^d meanirflfiul group activity of 'Various types may 
improve. M^^ior ^f educable mentally i^tarded subjects - 

^4. X^^>^i^p.t' in physical skills appears to "enhance an 
improved s^erf-abfl'Cept . " ^ * 

Joe M. Elrii^, Dept. of Phys. Ed. 
.Auburn Univer^sity at Montgomery * 
' ' ^ Montgomery, Alabama 36117 
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. THE COMPARATIVE EFFECTS OF A PERCE]?TUAL-MOTOR PROGRAM AND A 
^ MdIFIED TRADITIONAL PROGRAM UPON THE GROSS MOTOR DEVELOPMENT 
.i^QF -CHILDREN WITH LEARNING DISABILITTES . Robert E. Kraft, 
*' University of Delaware. s-- ' ^ . 

It was the purpose of this investigation, to compare gross 
, motor development in children when e^pos^d to varying methods, 
.of Instruction. A gross* ^^tot development test was administered 
'to. 92 six and serven^year old children all enrolled, irt a learni^tg 
disability program. Based upon the pre-test, the children were 
randomly assigned to one of two progr^ms^ 'Namely:. (1)* a " 

> . ^' perceptuai-motor porgram and (2) a modif ieiK^aditional physical 

^ education program. All subjects were evalua^d in gross motor 
abilities following thd 16 week developmenC^l^progi>ams . 

The evaluation instrument consisted 6f 12 gross motor 
categoties: (1) jbpdy image, (2.) directionality, (3) dominant 
static balance, (4) non-dominant static^ balance, (5) forward 
dynamic balance, (6) backward dynamic balance, (7) lateral 
dynamic balance, (S*) side crossover dynamic balance, (9) loco- 
motor abxl.ities, (10) symmetrical coordination, (11) eye-hand > 
coordination, and (12) eye-foot coordination. 

' , The perceptual-motor program was designed to emphasise 

directionality, static and dynamic balance, spatial abilities, 
coordination, and kinesthesis. The modified. traditional* .program 
"stressed individualized instruction through ^rhythms, self-testing 
activities, and low-organized games.* ^ ' f ■ • 

. Test scores were evaiSiaJted by correlated t tests and otie-way 
analysis of variance. Results of analysis revealed the 
following findings: ^ » 
1. "There were significant differen'ces between the-tvo groups 
when comparing specific test items. The perceptual-motor group 

^ achieved greater scores in the following; (1) backward dynamic 
balance at the .01 level and (2) side crossover dynamic balance* 

. ^ at the .05 level. ' ^4, ^ ^ " 

1. Results were non-sigiiif icant when comparing tota^^^oup 
scores. Thus, a perceptual-ipotor ^9gram and a mpdifled 
tradition^^l program were equally eBfiective when a-ss*e^^ing over- 
*all gross motor development. * ' - 

3. E^fh ^roup made signifi<:ant gains from pr^ cb |k)st-test on 
varie*d test items. The perceptual-motor group* ijnprc^^ed in all 
four dynamic balance categories } locomotor skills, and ^ . 
symmetrical coordination. The ir^odified tr^fi^tio^hgtoxip 
^ improvecl in body image, forward dynamic hdimtih^^p^ si^e cf6$s- 
over dynamic -balance. ' * - 1 \ 

\ Dr. Robert E. Kra'i^ 
. ^ Univ^s'ity of Del^^are 
^ewarfe^ DE - 197 li 
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DEVELOPMENT OF AN OBSERVATIONAL INSTRUMENT TO ASSESS SELECTED 
FUNliAMENTAL MOVEMENT PATTERHS OF LOU MOTOR FUNCTIONINC^ 
CHILDREN. Bruce A. McClenaghan, University of South Carolina 

The purpose of this study was to^ develop an instrument 
that could assess the qualitative aspects of selected funda- 
mental movement patterns of low motor functioning children. 
Literature on *the progressive development of each of the 
selected movement patterns was reviewed and summarized. From 
this review a developmental progression of each pattern was 
^ identified and divided into three developmental stages and 
three specific body actions. Content validity was obtained 
on the instrument and interrater reliability of the instru- 
ment was determined utilizing 20 assessors evaluating a pre- 
viously scored 16 ram film. The subjects* performance reli- 
ability was calculated utilizing 20 children who were filmed 
twice, each on a different day, performing the selected move- 
ment patterns. Each film was assessed by a graduate student, 
in physical education who was totally familiar with the in- 
strument. A percentage of consistency measure'*was calculated 
from the difference in the subjects* performances. 

It was concluded on -the results of this study that: 
, « , 1. It was possible to design and develop an instrument 
to assess the qualitative aspects of fundamental 
movemertt^ in childreh of low motor ability. 
2. The instrument had content validity 'within the 
' limitation's of the stu2ly. 

, \ 3, As a result; of the percentage of agreement, it* was , 

conclucj^d that the instrument could be ptilized as 
1 . an iiifojmal evaluative tool. 

4. Children were able to perform the selected funda- 
* mental mo;/ement patterns consistently^ on different 
• ^ days. ^ 
^ 5. It appears to be easier to observe the movement 
r> patterns of catching, kicking,, and jumping- than 
the patterns of throwing and running. 

<^ 

Further research needs t£5 be conducted upon the pro- 
gressive development of selected movement patterns of children 
during early childhood so this information may be utilized 
in designing appropriate ^physical activities for the child 
of low motor ability. ' ^ 



' Bruce A. McClenaghan 

\ , ^ College of Health & ?]?ysical Educ. 

University o.f Soyth Carolina 
, Columbia, South Carolina 29208 
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TH& EFFECTIVENESS QF SELECTED- PHYSICAL EDUCATION , 
ACTIVmES IN TEACHING GEOMETRIC CONCEPTS TO.TJIAJNABLE 
MENTALLY RETARDED CHILDREN • Kenneth D. Mosely 

South Carolina State College - ^ 

The purpose of this study was to deterhiine the influence of selected 
physical education activities emphasizing balance on geometric concept test 

.sc6res of trainable mentally retarded children. Twenty -eight subjects were 
assigned ran djjmb: lo^tili?„.cxpeiiiiicntal group and 27 children to the control 
groupT Both groups werc administered a 24 item (8 items each for circle, 
square, and triangle) geometric concept test (pretest). For a 10 week penod 
the expenmental group received instruction in physical education activities 
that emphasized balance. In addition, these activities were designed to 
enhance geometric concept scores. The control gfoup received instruction in 

, physical education activities that emphasized balance, but the lessons were 
not planned to enhance geometric concept scores. Both groups received 

^classroom instruction in understanding geometric concepts. After t}^ 10 . 

^weeks experimental period the two groups were administered the geometric 
concept test (posttest). Regression analysis was utilized to determine, 
whether differences existed between the children in the groups for geometric^ ^ 
concept test scores. Post-hoc analyses were conducted to answer the 
following. (1) did the older children achieve higher scores than the younger 
children and (2) did the test scores achieved for the circle relate to test 
scores achieved for the square and/or tnangle? Results of the stud> indicated 
that the difference in mean scores for the sqyare^ triangle and geometric 
concept, between the children in the two groups was not statistically * 

iSignificant at the 0.25 level, however, the mean circle concept score of the 
experimental group was signiricantl> larger than the mean score 'of the 
control group at the 0.25 level. The older children (84-107 months) also 
achieved higher ntean soores than the younger children (60-83 months) in 
both groups for circle, square, triangle an^ .total geometric concepts, and a 
relationship of.practical importance existed for the children in both groups 
among the test scores achieved for the circle-, sfquare, pd triangle concept. It 
was concluded thj| selected physical education activities which, emphasized 
balance skills do nof hinder'trainable mentally retarded children's geometric 
concept scores. The resuHs from the study also suggest that physical' 
education activities cannot significantly improve cognitive learning over that 
which children receive in the classroom^ After reviewing the results of the 
study^ classroom teachers and physical educators m'ay want to review studies 
that utilized physical education activities to enhance cognitive learning so. 
that they can determine if there, is any benefit for using similar, teaching 
methodology with their students. Researchers may want to insure that older 
trainable rhentally retarded children (84-107 months) are not evaluated 
together on cognitive tests with younger trainable mentally retarded children 
(60-83 months). It is also suggested that evaluative procedures which feveal 
"intermediate improvement" should also be utilized to assess th^ learning 
improvement of traina^jle mentally retarded childreru 



. ^ Kenneth D. Mosely, P.E.D. 
Assistant Professor 
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XX 'uoc^Q77 S. estate Coll/sge, Orangeburg, S.C.- 

March 25, V 1977 s " \ • 



t 00 pm 



A LONG TERM ANALYSIS OF AN INDIVIDUALIZED PHYSICAL ACTIVITY PRO- 
GRAM* FOR* THE MENTALLY RETARDED. Robert L. Wiegand, West Virginia 
University. . ^ 

The purpose of this study wasr to^ descript ively analyze ah on- _ 
. going Individually Prescribed Instructiofial (IPI) program in 
adapted physical education. -A" long term observation was made 
xelev^'nt t<3 the relationship bfetwee^ the success of IPI^ partici- 
pation atnd selected student chara-ctrer istics . TO achieve this 
purppse, twenty-eight mentally i;etarded subjects, nine to seven- 
. teen years old, ,were observed for thirty weeks in an ongoing-, 
individualized physical activity class. Rates of movement 
through fourteen IPI activity programs, which were employed 
during the class, were determined for each subject. This 
'accomplished by dividing the number of prqgram^ activities 
completed to criterion by each subject in each program by thfe 
number of class periods, that subject participated in that pro- 
gram. The subsequent rate measures thus represented the number 
of program activities- gained per class period in each program. 
An average of. the foulrteen rate measures was also computed for 
each subject representing an individual's mean rate, of movement 
thrcnigh all programs. The rate measures were then correlated 
with several selected subject characiteristic s (age, sex, I.Q., 
race). This was done to determine if any relationship existed 
between successful movement through the IPX programs and the 
selected subject characteristics. If IPI is successfully 
employed as' an instructional methodology within the non-cata- 
gorical classroom, these correlations need be low, i.e., each 
subject was moved at an individual' rate regardless of any 
classification. Of the sixty correlat?i©ns completed (fifteen 
rate measures by four characteristics) , .only three proved to 
be significant (p<.05). As even these wete relatively low (the 
highest being .50); the predictability of these parameter^ can 
be seriously questioned. The lack of relationship speaks 
strongly for the IPI, system's applicability for educa,ting 
atypical children. The results pres'ented can readily^ be 
interpreted as indicating that movement within the IPI activity 
programs occurred at 'individual rate's regardless of stludent 
classification. This type of individualization is necessary 
for the non-catagfcrical class app'roach to be successfully 
implemented. Thus it may hk concluded that IPI involving 
physical activity is an applicable methodology to be en^ployed 
in"* the non-catagorical classroom. ^ 



Joseph Donnelly 
School of Physical Educatio^ji 
West Virginia -University 
Morgan town', WV ' 26506 
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STRENUOUS TRAINING OF TEENAGE FEMALE DISTANCE RUNNERS: ^AN 
APPA^RENT .DILEMMA. Florence Brush, S. U.^ N. Y., College at 
Cortland; Edmund J. Burke, Ithaca College; Donald Maron, M.D.,- 
Ithaca. * * 

The plirpose of this paper is to report on an apparent 
dilemma in the training of 13 teenage female distance runners 
(X age = 17.2 years). Their typical training schedule, usually 
consisting of running 50 miles per Week with at least two 
days/week of interval training, \^ill be described. Evidence of 
the success of the training procedures includes: (1) their two 
consecutive (1974*1975) National AAU Junior Cross-Couritrjr 
£hampionships (2) their X mile run timS of 5:10 and (3) their 
X max of 63 ml/kg. min. Anthropometric measures included 
for presentation in the present study are selected skinfolds 
measures, segment lengths circumferences, bony diameters and 
predictions of body density. The means indicate that these 
young women are shorter, lighter, lower in percent body fat, 
have a greater component of ectomorphy and relatively longer 
lower legs than non-aJthletic young women in the literature* 
Furehermore, thej^, ha.ve a smaller overall skeletal framework 
than non-athletes or distance runners, in th^ literatur.e with 
the exception of the diameter of their \-knees and ankles possibly 
reflecting , the stress .of rxinning. At the time of these measure- 
ments the subjects had been in training for approximafely two 
y^airs. At the end of three years of training orily three runners 
had escaped serious orthopedic injuries with the most common 
problem being a stress fracture of the tibia. - JC-ray evidence 
is presented confirming. these abnormalities. It i^ suggested 
that ^training of this -duration and intensity in females prior * 
to epiphyseal closure* is imprudent and a possible danger to the 
individual's health. 



^ > i ' Florence Brush ^ 

' ' • Dept. of Womenjs Physical Education 

S.-U. N/y:, Colleg^^at' Cortland 
Cortland,' New York '13,945 
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THE EFFECT-OF PARTICIPATION IN BASKETBALL, 
SWIMMING, A-NDl^HYSICAL CONDITIO?^ING CLASSES^QN 
THE BODY COMPOSITION^. OF COLLEGE f OMEN. Cheryl 
J., Cohen, Purdue University; and Daria Harry, 
University. • . 



Miami 



It was the purpose of this study to determine the exter^t-^ 
to which selected measures of^body composition would be 
alter ed^h^rough participation in 3 selected p h/sical activity 
classes. ^A total of 80 undergraduate wom,en were studied, 
20 for each activity, plus a control group o£ like number. 
Measur^ement of potassium-40 plus selected anthropometric 
me'asuremer^ts were used to determine body composition.. 
Statistical analysis of the collected data yielded the following 
results: ^1) all 3 a^ctivity groups significantly altered their 
body composition during the course of^participation in^activ- 
ity classes, when compared with the^ control group; 2) 
within the basketball group, % body fat decreased (P<. 01), 
some measures of girth increased (P.<. 05), and weight w^s 
unchanged; 3) Jthe swimming group showed similar changes;N 
^4)-vHthTn~the conditioning group,' no signifi^t changes were 
.made in any of the measures utilized in this' study. 

From these data itVas concluded that st^ents enrolled 
in physical activity (i.e. sports skills) classes can make'as 
great or greater changes in their body compofi^tion thai^if 
they enrolled in physical conditioning classes tVecognizitig v 
the other benefits to participating in such a class). ^ 
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THE EFFECTS OF SPRINT-ASSISTED TRAINING UPON THE SPRINTING SPEEEf 
. OF MALE COLLEGIATE TRACK AND FIELD ATHLETES. Jan E. Johnson and 
Vlctorla^^ LeFevers, Southerix Illinois University, Carbondale. 

The purpose of the study was to determine^ if sprint-assisted 
training, when used as a partial replacement for some of the con-* 
vent ionaljl^^ hods of tr^ning, would affect the sprinting speed 
of highly trained male collegiate tirack and field atliletes. Ex- 
perimentifl and control groups were determined by means of a dus- 
ter sampling according to the specialty o^ each subject. The 
subjects were pretejpted upon the 60-yard dash with a running 
start, and the groups were found to be homogeneous b^y^a tj-test 
far paired samples. The subjects then embarked upon a treatment 
period of six weeks, wherein the experimentaT**^nSup was sprint- 

.^^sist.ed two days' f>er weejc, performing a total of six 100-yard 
sprints with the assistance of ,an automobile moving at speeds 
specific to "their abilities. 'Meanwhile, tlie control group -ran 
the same number of 100-yard sprints without sprint-assistance. 
Upon completion of this portion of their workout, the .subjects, 
were allow ed to^ return to*^ their normal training routines as mem- 
bers of the men^s varsity t'rack and field te§m at S*IU-C. 

The sub j ects<i were rete^ted upon the 60-yard dash with* a run- 
ning start after three week^ and after six weeks of treatment. 
Analysis by a ^-'test; showe^ the experimental groujJ experienced a . 
-significant increase (p=.01) in speed from the pretest to th^^ 

, final posttest, \^ile the increase of the control, group was not ^ 
significant (p«.097). An* analysis' of covariance with* rc^peated 
measures , showed the experimental group was significantly faster 
than the' control group (p=.O03); the posttest scores were sijgni- 
ficantly faster than the pretest scores^p«.00) ; the linear 6f- 

'.fect showed the 'Experimental group was improving significantly 
faster than the control group (p«.001); and the significant 
quadratic effect indicated the' groups were improving at a de- 
creasing rate *at the end of the^^ix weeks treatment period 
(p«.033). ^ • ' \ 

It was concluded that the experimental group improved moVe 
than the control group over the six wedks training period as a 
result of the treatment; the estperimenAl group improved fastet . 
than the control- group; the experimental treatment of six repe-* 
titions per y4ay, two days per week, was sufficient to cause 
significant improvement in sprinting speed. 
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THE EFFECTS OP A 'STATIC EXERCI'SE PROGRAM UPON SPECIFIC 
'mobilities in HEALTHY FEMALE SENIOR CITIZENS, Melinda Mf! 
Springfield Cay.ege. * > ' 

The ^ppecific objective involved in this study was to determine 
if diff^ence^:. existed 'ins^he range of motion in ^pecfic joints 
of health^ adult women in a senior citizens club who engaged in 

^ activities i^f daily living, or who exercised according to 
Lawrence Frai^kel^'s exercise methods*-^ The Leigh ton Flexometer 
was used to measure ^the followrng active joint ranges of motion 
on the dominant siSe: shoulder flexio'n, shoulder abduction, hip 
flexion, hip a^uction^,.. elbow flexion, wr^st flexion, wrist 
extension, ankle plantar flexion,' and ankle dorsal flexion. The 
exercise group met twice a week for a, seven week period. Thirty, 
women served as subjects in the: study: 15 experimental, 15 
control. Th> F *values computed were as follows: ankle flexion 
,&01 , wrist flexiorf 1441 elbow flexion ,14, shoulder flexion ,26, 
shoulder abduction 1.08, hip abd^tion 2,65, knee flexion 5,32, 
and hip flexion 16,61.. The table value for F was 4,23. The 
null hypothesis was accepted for ankle Jlexion and extension, 

k wrist flexion and x extension, shoulder flexion, ^hoiilder 

^abduction, agd hip^abduction, T^e null hypothesis was rejected . 
for knee flexion ^d hip flexion. There were differences in 
the active joint ranges of motion ^cores' for knee fl.exion and 
hipt flexion for healthy female senior citizens exposed or not 

'exposed tQ a static exercie program for seven weeks. There 
were no^iJ^ferences in the d:ctive joint rnages of motion scores 
for ankle flexion and, extension, wrist flexion, and extension, 
elbow flexion, shoulder flexi^, ahoulder abduction, and hip 
alJiuction for healthy female senior citizens exposed or not 
exposed to a static exercise program JTbr seven weeks. 




Melinda M, "^Kriete i 

21 Cottage Street 

Great Harrington, Massa^chuset-ts 



March 25^ 1977 
''••IS pm 



70 
• 



18^ 



24 



CHANGES WITH PROLONGEfi EXERCISE. Ben R. Lender ee, Larry 
• Jorkher^^University o.f Mi'ssouri. 

The piirpose of the study was to determine the effect of pro- 
longed exercise .upon liquid scintillation determinations of ^ 
whole body potassium". Three subjects were counted '( ^^K) in a 
two-pi liquid scintillation counter prior ^to, within on^jS hour 
after prolonged exercise, and at other times after prolonged 
exercise. ^ The exercise consisted of long distance runs or graded 

^treadmill walking. When the posttest^ was conducted vithin two 
hours after exercise the counts were^lways elevated over the 
pretest values. This was not, the case on control days or follow- 
ing a one hour steam bath. Food or soda ingestion had little or 

\p effect on the ^^K counts. A discus^sion of possible mechanisms 
for the results suggested that an interaction between exercise , 
related plasma^K concentration changes and temperature induced 
incVe^ses in cutaneous blood flow may r.esult in an ihcr eased 
counting efficiency. »It is concluded t!iat for valid results, 

determinations should be^made at least four hours after ^ 
exercise. ' - • . 
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.OXYGEN EXTRACTION FROM ALVEOLAR VENTILIATION DURING SUBMAXINIAL 
EXERCISE AS RELATED TO NiAX*V02. Peter J. flaud, Tulane University 

^ ^ pulnjofiary function ratio describing oxygen extraction from 
alveolar veatilation CVOg/V ) obtained during steady-state, sub- 
mdximal exercise and other^variables were' examined to assess 
their relationship to max VO2. These included body weight, 
submaxiinal , steady-state exercise Vp "and heart ratfe C^R) . ■ Male^ 
subjects (N = 18, Ages 17 - 35^yrs.j who exercised on a tegular/ 
basics were studied. Submaximal ^tea^fy-state tests were conduct- 
ed on a bioycle ergometer at 900 kpm/min for eight minutes. 
The maximal test started at the same power, load but was , 
increased by 90 kpm/mi^i e\se"ry minute until the subject could no 
-longer - maintain a pedalling rate of 6(1 rpm. An open circuit 
method^, adapted for the Aletermination of end-tidal CO^, was used 
fo^ gas analysis* Test data collected included F^C02, FcC02, 
V£ and HR. End tidal CO2 was used to, repre^sent F^C02. The 
V02/V^ ratio is obtained using only the three gas fractions 
from the following equation:, ' 

^V^A = [0- 265 CI - F^02 - ^^02) - F£02]/F£CO2/FaCO.) 
A, multiple linear regression technique was employed to relate 
max VO2 to the V02/fV^ ratio and "the other, variables . Correla-^ 
tions between max VO^ and the other, variables were: ^^2^^ A* 
r 5s 0.54, body .weight, r = 0.53, V^g, r = 0.43, and HR, r,= 0'.35*. 
A derived prediction equation ^t raizing the V02/y^ ra^io and 
body Weight which gives , a multiple R of 0.68 is^* ^ 

Max*V02 = 1.452 + 24.35 CV02/V^) + [15.72 (wtL^n kg)J10-5 
Inclusion x>f V^. and HR in the" multiple correlation .ddd not 

tresult in. a significant increase in the'^value (ft R.^ The* 
cprrelation between the 'submaximal exercise ^^2^^ A 
VO2 was st*atistically signif icant-^ahd the ratio correlated ' 
better with max VO2 than any of the other variables, including 

^ HR. Predictive instruments utl^lizing subr^aximal HR are^sensitive 
to a niunb^r of" variables unre^ed *tc:? e>;ercise and, therefore, 
it would seem justified to devise 'a^different instrument which 
employs physiological measurement less responsive to autonomic 
nervous activity. The ^^2^^ A ^^^^^ «would appear to satisfy 
these requirements but the multiple R = 0.68 is weak. 
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Hm STRESS OF COACHllfc, William B. McCafferty, University of 
Redlands; Jeffrey A. Gliner and Steverl M. Horvath, University of 
California, Santa Barbara. 

Previous investigations concerning the psychophysiological 
stress of coaching have indicated considerable stress on coaches 
during competition. Coaches of major sports such as football and 
basketball have been observed to haVe heart rate responses high. 
"Enough to suggest possible stress t)n their cardiovascular system. 
The current study indicates that coaches of ''minor'* sports are 
also susceptible to the s.tfrjes,^ of competitioa*^ Measurement of 
heart rates of valleyball^.^water polo, swimming'; and cross- 
country coaches were determined every minute during competition 
in order to evaluate this stress. ^ The increased ^heart rates of 
these coaches during competition, often 100 J)eats per minute 
above resting values, suggest that the stress of coaching is not 
restricted* to the "major" sports, but that any sport, individual 
or team, imposes stress on the coach during the competition. The 
response is also individual, ijlth some coaches exhibiting a 
greater stress response than others, • ^ 

* - 0 
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HEART RATE RESPONSES DURING A 5.2 MILE CROSS-COUNTRY RACE. 
Alfred F. 'Morris, Charles Dotson, Paul Davis and D. LaineCs^nta 
Maria, De-partment of Physical Education, University of Maryland. 

Introduction ^ Heart rate (HR) has been shown to be a reliable 
.indicatoir of total body stress during vigorous exercise. However, 
except under certain artificial laboratory situations it is im- 
possible to record HR during severe exercise stress unless cer- ^ 

' taifl equipment is available. We war^ted to monitor HR responsas 
of runners during actual cross-country competftion. By wearing 
a new light weight (<1.2kg) Electrocardiorecorder which is vety 
compact (17cm X 9.5cra X 6cm) anJi portable a runner may have his 
ECG and HR recorded for the entire warmup, race and warm-down 
period. Pui^pose . It was the purpose of thi^* study to monitor 
ECG and HR responses of collegiate cross country runners during 

^ an actual race of 5.2 miles. Procedure. Two male c't)llegiate 
runners consented to participate in an actual cross country. race 
a^5.2 miles while wearing the ECG recorder noted above. A five- 
lead standard ECG recording procedure was used 'and resjults fed to 
the minatur.e recorder for later readout and analysis. The re- 
corder was strapped to the subjects (Ss) about one hour before 
the racfe. The recorder was checked periodically during the pre- 
race warmup s^fixiod to make^ certain that it was comfortably 
seated in the small of the Ss* back. In addition, ^elactrode 
attachment was also checked during this period and iicSlediately 
prior -to the start of the race. The Ss then raced with this 
device and also wore the recorder for a \ hour warm-down period 
after his race. Results indicated that HR rose to 80% of maximum 
during the initial 30 seconds of the race which v^as over a flat 
portion- of the, course. Within the first 40 to 120 seconds HR 

" reached 90% of maximum and remained high throughout the remainder 
of the 27 minute effort. This HR intensity was maintained for 
about 23-24 minutes. There were three short dips in the~iCR 
response each lasting about 20 to 40. seconds where HR fell to 

• below 837o of maximum. These corresponded to several downhill 
respites on the cours,e. It was ^Iso noted that HR responses 
reached 88% of maximum during the warmiip pertod and quickly sub- 

, sided to about 55%. of maximum within 2.5 minutes post-race. 
Conclusion. From these initial case study findings, it seems 
feasibly that HR responses may be studied during .maximal running 
e£fori^^|~tab*out \ Hour duration of 'cross country men over a 
hi^l^S^'t^le course. 
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1 ACCURACY. OE^ANTIIROEQIIETRIC. PREDICTION OF PERCENT BODY FAT DE- 
--^ RIVED- FRSM-^^Y^ DENSITY, LEAN BODY WEIGHT,;ANpv-TOTAL BODY 

VOLUME REGftiBS&iOU EQUATIONS. Andrew S. Jac1c5oi>; .Universit,y of 
Houston, -Hotis-feon, TX, and Michael L. Pollock, - Institute for 
Aerobics Research, Dallas, Tx. 

This study was designed to determine the accuracy of Percent 
Fat (%F^ estimates derived from regression equations w^th func- 
tions' of 'predTioting body density (BD), le^ Tody weight (LBW) 
and total-bojdy- volume (TBV) from anthropometric variables. The 
subjects were 95 young mpn \#ho ranged in age from 18 to 22 years 
and were of average %F (K = 43.4 + 6.0). The hydrostatic method 
was used to calculate BD, LCU, and TBV. Anthropometric variables 
included heigkt, v;eight, 7 skinfold and 11 circumference measure- 
ments. Usijig BD," LBW, and TBV as dependent 'varj.ables, multiple 
regression equations were derived -.with the anthropometric vari- 
ables^ .The R*s ranged from 0.86 to 0.99. The equations were 
used to derive predicted BD, LBW, and TBV values which were 
transformed to %F. The correlations between hydrostatic deter- 
mined and estimated %F via BD, LBU, and TBV equations were quite 
''similar (r*s - 0.85 to 0.86). This finding indicated that even ^ 
though the.R*s were different when predicti;ig BD, LBW, and *TBV, 
no accuracy is gained when the predicted values are transformed 
to %F. Three additional samples- XN = 33,* N = 73, N = 62)^ which 
differed in %F (X = 5.1 + 2.9; 16.7^+4.1; 27.1 + 3.4) were"' 
used to cross validate the regression equations. All equations 
grossly over estimated %F oY the high %F group, but the LBW 
equations tended to cross validate more accurately with the two 
learner samples. These findings indicated that BD, LBW, and TBV 
equations demonstrated similar accuracy when estimating % Fat, 
but the LBU equations provided the most generalized equations-. 
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CARDIOVASCULAR DYNAMICS IN NORMAL AHD HYPERTENSIVE, ENDURANCE 
AND RESIST:ANCE athletes. Sus^n *M. Dimick, Oklahoma University 
Health Sciences Center; Ronald A.. Ratliff, University of 
Oklahoma; Carl J. lAbenstein, Oklahoma University Health Sciences 
Center.. 

It is well established' that changes in cardiovascular 
dynamics occur as a result of muscular exercise, but consid- 
erable difference of opinion exists regarding the influence - 
of different types of exercise. The external stress tftat may 
be imposed -on the human body through some types qf exercise 
may not actually alter'the work;^ of the jn^art itself or enhance 
conditioning of the cardiovascular systfemX , These dat^ suggest 
that some types of training may lacreasi& tne heart's workload 
and cause possible harmful effec?:s. Peak rate of change of' 
velocity of bipod floy/ and blood pressure-heart fdte responses 
were monitored during dynamic and isometric exercise in 15 ^ 
distance runners and 15 weightlif ters . ' Both groups xiL aiihle^res 
were monitored duringvdynamic and isometric exerci^se in 15 
distance runners «i^'l5 weigtltlif ters. Both groups of athletes 
were subdivided inTo^ormals and those sjonptomatic or pre- 
^ disposed' to hypetten^ion . Interfstetation of the data support^* 
the possibility that ^esistance^ training may induce states of 
hypertension^ and^ that enduran^!e training may prevent or prolong 
the, onset of the disease state. Measurements of blood velocity 
and pressure responses indicate elevated peripheral vascular 
resistance in many athletes, as well as a decreased mechanical 
efficiency vof the myocardium in response to static and dynamic 
stress. This was also true in athletes with no family history 
of hypertension. Most of the endurance athletes were not o 
symptomatic at rest or durifig exercise despite genetic pre- 
disposition to high blood pressure. Both groups of athletes 
"w?5ih pre-disposition to hypertension had different responses 
toy stress ^han no\mal«, even though resting values^ may not 
ha^ indicated this. These results further imply th^t athletes 
pre-disposed to disease states are in fact different than normals^ 
l?ut the chronic adaptations are dependent upon the type of 
training pursued. < , 
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THE REIATIONSHIP Bfi:n^Ep SELECTED PHYSICAL PERFORMANCE, VARIABLES 
, AND FIREFIGHTING ABILITY AMONG PROFESSIONAL FIREFIGHTERS. Q. 0. 
Dotsdn, D. L. Santa Maria, P. 0. Davis, University of Maryland, 
R. Schwartz, Arlington National Orthopedic Hospital. ^ 

^ The purpose^ of this study was to determine the relationship 
between selected physiological, anthropometrical , and muscular 
strength, endurance/ and power variables and f i'refi^ghting 
ability among professional firefighters. Twenty-six physical, 
perf oimanc^ variables were assessed on 100 professional fire- 
fighters and correlate against timed measures of five 
^ sequentially perfom^ed fire fighting tasks and fractionated 
heart rates collected during performance of the firefightin^ 
tasks via holter moniteri^xg of the EKG. The simulated tasks 
included extending *a 50 foot ladder section, carrying a 50 foot 
section of Zk inch hose to the fi^fi^ floor of th^ tower (stancj 
pipe carry), advancing a 50 foot section of .2^ inch hose, to the 
" fifth floor via pulley, simulating a rescue ."by carrying/dragging 

a 117 lb dummy from the fifths floor to ground level, and 
-simulating forceable entry to a building by chopping. The five 

tasks were completed while wearing full turnout gear and self- 
^ contaj(aied breathing apparatus. 
RESULTS: Canonical correlation analysis revealed two factors 
underlying th4 fractionated timed and hfeart ijate data were 
i isolated fo^*^ the 'simulated f^refighting tasks. The first factor^ 
weighted heavily by the average inter- task heart rate (r=.937) 
and approximately equal weights for the five simulated .tasks 
'(-.528< r < -.361) reflected the fact that relatively high 
muscular sttength ^nd endurance coupled with a near maximal 
aerobic capacity effort was required to complete the simulated 
tasks. The battery of phys-ical performance^ variables best 
predicting the ^ first factor included maximal heart rate, sit- 
ups, grip strength, age, an^ submaximal oxygen pulse (R^=.627). 
The second factor, most heavily loaded by the simulated rescue 
(r=.*698) and chopping tasks (r=.419) , appeared to represent an 
ability to complete all tasks quickly by exhibiting- a resistance 
to fatigue brought oivby the demands of the earlier^ tasks. The 
battery of physical pe^fprmafice variable^best predicting the 
second factor included lean body weight, n^imal heart rate, 
. final treadmill grade, -age, and percent fat (R^^=*39). 

This research was supported by a research grant from the 
National Fire Prevention and Control Administration Grant 
#76-QQ'8. Q 

' . ' Charles 0. Diotson 4 
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EFFECT OF THE PHYSICAL BIORHYTHM CYCLE ON .THE AEROBIC POWER ,AND___. 
; PHYSICAL M)RK ^JAPACITY OF WOMEN GYMNASTS* Tamara L- Elliott, " 
\California State University » Sacramento; Irvin E. Faria, 

California State University, Sacramento, i . 

Little research has been coryictcted to seek clues to reason for 
the seemingly inherent* cyclic behavior wli^h appears to affect ^ 
athletic performance • It has long been aPT^ti ^t thatL athletes 
are subject to, subtle changes in day-to-day ability "^o 'perform. 
It would- be helpful to coaches and athletes to be aware of those 
factors which do and do not influence tendencies toward liigher 
or lower capabilities on certain days. Such insight^ would allow 
for more scientific planning for both training, and, competition, 
Td. ^at extent the liiys^-cal biorhythm cycle might eirfe'ct perform- 
ance needs to be amplified. The purpose of this iliyestigation 
^as to detenpjie the effect of the physical biorhjHihm cycle on - 
aerobic power (VOj niax) and physical work capacity I (PWC^^gJ^) , 
^Eight intercollegiate women gymnasts performed two/^O^ max * 
trjadmill tests at their highest , /lowest , and critical day , of the 
» 23-day physical Uior^ythin cycle, 'Data from**the double blind 
expeilmental design was subjected to a single factor analysis of 
vaidance with r§peated measures. Statistical analysis ijevealed 
a nonsigniUcance (P<0^^$) and high correlation be;tweeij the ^ 
high, critical, 'and low, subject position for VO2 max and FWC.i., 
These data suggest that the physical j^ase of tne biorthj^hm 
Cycle does not significantly influence aerobic power^joi* physical 
work capacity as implied by the biop^hythm theory* ■[ -^ j 
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Differential Effects ajf Warm-up and Cold Showers on Heart Rate 
and Oxygen Uptake Durih^ Submaximal, Miximal, and Supramaximal 
Exercise. Harold B. F^ls; L. Dennis Humphrey; Rhonda R. Ridin- 
ger. Southwest Mis^souri State University.. . * 

The purpose-of the investigation was to study the effect of told. 
showers on circulatory and metabolic responses to exercise by 
comparing them with warm-up in the same group of subjects. It 
was hypothesized that- pre-exerci&e cold showers would cause. a 
downward shift in the heart rate7-02 uptake curve, allowing the 
subject to reach his normal max V02 ^ lower heart rate (HR) 
than under control conditions. If the subject could then con- 
tinue to increase his HR to its control conditicSn maximum 
(thereby increasing Q) , he could theoretically achie^ve a higher 
max Vo2- '^^^ study was conducted in two phases. In Phase I 
(5 male subjects), data were^collected on HR and Vq2 during six 
min^'Souts on a bicycle ergometer at max and 50 and 75% of max 
exei^G^e following three pre-exercise conditions. Pre-exercise , 
conditions were control (rest),. 5 min. warm-up at approximately 
50% of the scheduled exercise workload, and 10 min. cold showers 
at temperatures ranging between 52 and 62° F. The warm-up wis/ 
followed by 3 and the cold shower] by 10 min. rest respectively. 
HR was recorded on a Narco Biosystems Physiograph. On uptake 
was determined ,irsing an open circuit procedure. In Phase I,^ the 
experimental conditions caused only small variations in at 
each work, level, but HR for a given was significantly re- 
duced after cold showers compared with warm-up or rest (p= .05). 
This resulted in the expected downward shift in the curve. In 
Phase II, 6 male subjects ran 6n a treadmill in work bouts at 
speed and grade combinations estimated to require an energy ex- 
penditure 1.25 times higher than a 5 min. run .at a grade and 
speed com^natioii required to elicit max Vq2.- ')^re-exercise cwi- 
ditions were the same as in Phase I of .the stcfdy except that \ 
warm-up was at a speed and grade combination eliciting 80-90% of 
max Vq2- Mean results for both^R and O2 uptake showed that 
highest values were obtained after warpi-up with lowest values ' 
being obtained after the .cold shower. Also, in general, sub- J 
jects "were able to continue exercising for the longest periods 
after warm-up and for the shortest periods after the'shower. 
The resuLts of this study lend further support to the practice 
of utilizing warm-up as an ergogenic aid *to maximum aerobic 
performance. They further ir^dicate that p're-exercise cold 
showers should probably not be 'consicfered an. ergogenic aid in 
exercise' requiring maximum^aefobic power. 
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THE EFFECT OF CIRCUIT WEIGHT JPA I NtffG ON- WORK CAPACITY, CARDIO; 
RESPIRATORY FUNCTION AND BODY COMPOSITIOf* OF ADULT HEN. 
L. R. Gettman, J. Ayres, and M. L. Pollock, Institute for _ 
Aerobics Research, Dallas, Texas 75230. • 

The purpose of this study was to determine the physiologica-f 
changes elicited by a circuit weight training (CWT) program and 
compare them to changes made in a running (R) program. Subjects 
were randomly assigned to "three groups:, CWT (n=ljl, X age - 28.9 
yrs); R'(n=16, X 'age = 29.1 yrs); and , control (r|=14, X age = 30.0 
yrs)-. CWT and R groups exercised approximately j4S fmnutes, 3 
days/week for 20 weeks. Both groups foVTowed a StSndard 15 minute 
warmup routine of calisthenics and stretching^e^erci ses . The CWT 
program consisted of 8 weight training and l-iaTf^.thenvc; exercises 
performed in 2 sets of 15 repetitions with a mini'mumrrest inter- 
val between exercises. Each circuit began with" 2 mihute| of 
progressive ergometry training. Training results for th^ CWT 
group indicated the following: the rest interval betwsen exer- 
cises decreased from 30 sec to Z^'sec; total time of the circuit 
decreased from 30 min to 23 mini exercise heart rate (HR) in- 
creased from 74% to 84% of maximum; maximum strength increased • 
27% for the 8 weight training exercises; average weight resis- ■ 
tance increased from 45% to 55% of the maximum strength m-^ach 
exercise; and total weight resistance per workout increased ^1% 
(1506 to 2720 Ibs/wofkout) in the 20 week program. The R group, 
exercised at 90% of maximum Hfl for 25 to 30 min in each workput. 
Covariance and subsequent Newman-Keuls analyses showed that the 
CWT group improved significantly in the following: treadmill 
Derformance time -. TMT (43 sec = T0|); maximum oxygen intake - 

max. (1.4 ml/kg.min = 3.5%); body fat (-1.8% = 8%); total 
sk?rfold fat - rSF (-14mm = 10%); pushups (10 reps = 45%); a_nd\ 
bench press (50 lbs =03%) when compared to the control group. \ 
The R group showed significantly greater improvements in resting 
HR (-7 beats/.min = 11%), step test recovery HR ("l^ beats/min = ' 
14% , TMT (3 min = 38%), ^Oe max (6.3 nl/kg-mm = 15% , and body 
fat -2 4% =11%) compared to both the CWT and control groups. 
The R* group improved to a. smaller ext'ent in pushups (p reps = • 
38%) and bench press (19 lbs m) compared to the CWT group_ It 
- was coVicTuded that although the CWf program elicited small but 
statistically significant changes in work capacity and cardio- 
respiratory funct,ipn of Bdult men, the CWT program was more 
specific to improving strength and musaular endurance.. 

• 4 
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^ Vbg MAX AND HEAT TOLERANCE* ^E. Shvartx, Y. Shapiro, 0. B6n- v. - 
Banich, and A. Lor. Heller Institute of .Medical Research', 
Tel-Avlv UniversiJ.ty Medical Schaolj: Israel. 

The 'purpose' of this .study md\i(X determine the relationship 
between max and heat tolerance • Fifty healthy youiig men 
. ^l>articipated in the expe^imalnt, Twent/ subjects were trained, 
; ti|j^ty subjects were untrained, and ten subjects were untrained * 
'^cf heat-intolerant, i» e#^ had suffered from heat stroke during 
,^'^:^ilitary marches. The respec|iyi? meto ^52 max values were '56.1, 
^' \51»2> ^d U3.2 mlAC'.min"'^; d|ie?raliied by graded exercise to' 

€bchaus€ion on a treadmill, AIL sulDijects underwent a work-heat 
• test wiiich consisted of an atten^jt to perform bench-a^eppinf at 
a load of -UO W for 3.hr in heat {kO^Q DB, 30°C WB)^ ^og max of' 
. the \mtrained subjects was tested again following eight days 
of heat acclijnation# All trained subjects tolerated 3 hr of heat 
oxposure'and their final* mean heart rite and rectal temperature 
were 135 beats/min and 38.5°C, respectively. Only twelve un- 
trained subjects completed the'3-hr exposure before acclimation 
with final meta yolu^i^ of^ 150 beats/min and 38;>°Q, respectively • 
All untrained subjects completed 3-hr of heat exposure after 
/ acclimation whigh resulted in final mean values of 120 beats/min 
and 38 #2^0 ftt heart rate and rectal temperature, respectively, 
; \L2 % increase ix^ sweat rate and 9 ^ increase in ^Og max* Non 
of the heat-intolerant subjects cor^leted the 3-hr exposure. 
Their final h6art rate and rectal temperature were 16O beats/min 
' and^39.$^C, respectively. There were no sweat rate differences 
among the 3 groups.- The correlation coefficients between ^Og 
max and heart rate responses in heat was r "V-O.SO, and th6 
corresponding value for i;ectal temperature in heat was r « -0.$5« 
The results show that heat tolerance is only partially depen- 
dent upon max. Fit men tend to show better heat tolerance 
than unfit 'ones, but i^dg max accounts for only about 1/3 of 
the variability ^ich determines tolerance to heat# The 
jresults 9k^o suggest that heat acclimation could used as' 
an ef f ecti^e Tmethod of physical training. , 
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EFFECTS OF SEVERE PRIOR. EXERCISE ON ASSESSMENT OF WiMAL OXY- 
GEN UETAKE. Bryant A.^ Stamford and Robert E, Rowland, Univer- 
sity of Louisville. 

The purpose of the present investigsltion was to determi^ne ^ 
effects af severe prior exercise on assessment of maximal oxygen 
uptake (V02ma:^. Five moderately fit males (50,78 ml/kg'min" ) 
performed 14 continuous type ^02max tests on a motor driven 
treadmill. A running speed of ^ mph was impo,sed ^s inclination 
was increased 2h% (from an initial setting 0%) every second 
minute of exercise. Subjects exercised to voluntary exhaustion. 
The highest value obtained from two tests conducted one week 
apart served as a reference standard for twelve subsequent tests 
administered during four experimental sessltoni^^^Randomly 
assigned experimental sessions consisting or* three tests each, . 
and separated by 10 (tests 1/2,3), 20 (tests 4,5,6), 30 (tesj^s 
7,8,9) or 40 (tests 10,11,12) minutes were conducted at a c^n- ^ ^ 
sistBnt hour for each subject every fourth day. Measured ^ari- . 
ibles, included, ^02, heart rat^ (HR) , blood lactate .concentration 
((HLa), core (rectal) temperature (Tq) and performance time in 
seconds. It was found that Y02max and performance time data * 
obtained from tests 1,4,7, and 10 (each preceeded by abstention 
from exercise) were in perfect agreement with the reference 
standard. V02max and performance time data from test 3 were 
significantly (P<.05) .reduced when compared with* the reference 
standard. All, remaining tests demonstrated V02max values not 
significantly different from standard reference testing in spite 
of significantly (P <. 05) .reduced • pe^ormance times in all 
cases. Highest elevation of pretest variables ^observed- not to 
affect V02max were VO2 (standing) .5058 L/min; *HR 118 bts-min*"-^; 
HLa 78 mg% and Xc 37.9°- C. It was concluded that, within de- 
fined limits, valid and^^reliable assessment of ^02max is ' 
possible even though testing is initiated with subjects in vary- 
ing stages of exhaustion. 
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THE^ EFFECT OF SUPERVISED AND UNSUPERVISED TRAINi;^G PROGRAMS ON 
WORK CAPACITY, CARDIORESPIRATORY FUNCTION, ANO BODY COMPOSITION^ 
OF MIDDLE-AGED MEN. B. A. Ward, L. R. Gettman, and M. L. 
Pollock, Institfjte for Aerobics Research, ^Dallas ^Jexas 75230. 

/The purpose of thi$ investigation was to determine the 
physiological ctenges elicited by an endurance traS'ning' program 
for policemen 36\ to 52 years of age and. to compare the resul^ 
of a supervised (S) training prograiji mih an unsupervised (U) 
program. Subjects were*randomly assigned to three groupss^ S 
(n=}l, I age =i4n3/yrs^; U (n=ll, X "age = 41.3 yes); and 
control (n=7, X =^39.9 yrs). Training consisted of a standard 
15 minute warmuir routine of cali.sthenics .and stretching exer- 

^cises followed by a 23 to 28* minute program of walking and 
jogging for a period of 20 weeks. The- S group exercised under 
close ^supervision at, a designated 4^ocat.ion, whereas the U group 
followed the same training progression but ?t locations^of 
tiheir^ choice and ^itt\ minimal supervision. | Covariance and 
subsequent Newman-Keuls analyses showed'tha't the S and D groups 
irbrpved significantly in comparison to the control group in 

^thfe following: treadmill performance tin^p (1:19, 13'/; 1:11, 

*'X2.\5%); maximum oxygen intake (6.6 ml/kg»min, 19,6%; 7.0 ml/kg« 
minV 21.4%); maximum heart rate (-& beats/ifiin,*2.7%; -5^ 

\beats7min, 2.7%); body fat in percent (-2,5%, 9,9%; -2.4*%, - 
^3.9»); total skinfold fat (-18mm, 13,3%; -18 mm, 11%); waist 
girth (-3.6cm, 3.6%; •*3.5cm, 3.4^); resting heart^rate (-8 
b^ats/min, 11.3%; -6 beats/mi n, 9,4%); and step test recovery 
heiirt\rate (-21 18.3%; -13 beats^ 11.4%). The S group de- 
creaseVl significantly in body, weight. (-3.6kg, 4%) while the U 
group showed little change, (-2. 2 kg,' 2.3%).. No significant 
changes^ occurred in strength, muscular endurance, and flexi- 
J)ilTty njeasUres. Jn comparing the S group with the U group no 
''significant .difference was found in all variables measured, 
alth^^Ji.the S, group had a significantly higher attendance 
r^c6^(% = 54 workouts/subject irv 20 weeks, 2.7 wprkouts/week) 
t;oiT)^Br?d 'to the U group (X = 43 workouts/subject in 20 weeks, 
2*f5 ^Torkprf^ts/week). It was concluded that endurance training 
elicited statistically significant changes in work capacjty,, 
cardiorespfratory function, and body composition of "middle-aged 
men regardless of supervision. 
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THE EFFECTS OF PRIOR EXERCISE' AND VARIED REST INTERVALS UPON ^ 
CARDIORESPIRATORY ENDURANCE PERFORMANCE. Walter D. Andzel, Ke^n 
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Female subjects (n=20) eged 18-25) performed PE consisting of 
a treadmill run designed to^raise to approximately lAO b{)m, 
which was miantained for two minutes. Aft^r the PE, the sub- 
jects reated for 30, SCf, 90, an)d 1^0 seconds before starting an 
aU-out run on ^ treadmill to exhaustion. They also performed 
the CT once without any PE. It wafe found that, performance fol-^ 
lowing PE + 30^ was significantly better than no PE\ PE + 90, and 
PE-+ 120. Although PE + 60 just missed being signmcantly' 
better than no PE, it was significantly better than^PE + 90. 
iThe improved p^forraance f ollowir^'g PE + 30 and PE + 60 was 
attributed to the'mobilization of the O2 transport sys^fem during 
PE which reduced the O2 deficit ^t the beginning of the CT, ^ 
leaving more of the anaerobic ca^Dactiy for \ise later in the 'CT. 
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THE DEVELOPKENT OF A mVEMEKT sIEQWENCE TEST FDR FIRST GRADE 
STUDENTS. Jane Benson, Springfjield College. , . 

The tevement Sequence Test was developed to be used as a 
diagnostic tool to help the teacher assess the first grade • 
student's ability to sequence locomotor skills. It was designed 
in two parts. Part One tested the student's ability to sequence 
movements by listening to verbal directions and then performing 
correctly the prescribed sequence of three locomotor skills; 
Part Two was designed to Evaluate the student' stability to 
sequen(5irQiree given locjo motor movements three different ways 
and to see^lf he could correctly relate each sequence to the 
test administrator. The test wds developed for testing small 
groups of four to six first grade students at one time, to be' 
used in the spring of the year after first grade students should 
have mastered the^ten locomotor skills selected for the test;. 
The procedures used in this study included developing the test, 
selecting the test Items, establishing scoring procedures, 
Evaluating the test, administering Tthe pilot test, revising the 
test, administering and video-taping the actual test. A 'bilot 
study was conducted using 5? first grade students from Beal 
School, *SpHngfield, Massachusetts, The subjects^ for the actual 
testing were 21 7, first grade^gtudents from the SpringjTieldi 
Massachusetts Publirf School System. In analyzing tte data for 
the >bveraent Sequence Test, the statistical procedures included 
a reli^ility, objectivity and construct validity check as well 
as the confutation of descriptive statistics and norms. - The 
reliability coefficient for Part One of the Movement Seqijence 
Test was .7118; for Part Two, .6^78. The objectivity coeffi- * 
cents for Part One were .7676, .6639, and .6912. The coeffi- 
cents that were computed for the objectivii^ check for Part Two 
of the Movement Sequence Test were .871^, .8520, and .8^*65. 
Ilirough subjectiye rating procedures, the Mann-Whitney U statis- 
tic was uded to determine the validity estimate of the test. 
The difference between ranks was significant beyond the , 01 
level indicating the subjects who were rated high performed 
significyitly better on the Movement Sequence Test. . The 
descriptive norm^ that were computed for th6 Movement Sequence 
Test were the nnedian, quartile deviation, an^ percentile rank 
norms. Within the limits of this study the. following conclu- ^ 
sibns were drawn: (1) The Movement* Sequence Test appeared to be 
valid ttest' of movement sequencing ability for first grade 
students; (2) Part One of the tovement Sequence Test produced 
more reliable ^cores for first grade students in movement 
sequencing ability than ParU Two of the hbvement Sequence Test. 

Jane Benson ^ ? 

. V ' - Springfield College 

5858 Prince Edward Way ' 
Daylon, Ohio. ^552^ 
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THE EFFECT OF ENVIRONMENT AND ORDER OF TESTING^ ON A MEASURE OF ^ 
MOTOR SKILL. Margaret J. Safrit, University of Wisconsin; Carol 
L.» Staimn, University of Iowa; Kathryn. R.E. Russell, Universi'ty 
of Arizona; Muriel*R/ Sloan, University of Wiscoiisin. 

Two potential sources of'^rror "in measuring motor skills are 
environment and ofder of test adnunrstratioh. The effect of ad- 
ministering a test in •different environments may markedly affect 
test performance, espe^U^ly when measuring gross motor skills. 
In addition, when a student is requirred- t-o-^irake a series of tests, 
the order in which these te^ts are 'administered may affect per^ 
formance on one or more of the tests. The purpose of this study 
was to examine the effects of environment^ and order of adminis- 
tration on performance on an overarm throw test. The subjects 
wer^e 96 University of Wisconsin freshmen and sophomore vjomen who 
voluntarily took a series of five proficiency tests in physical 
education, "^he overarm throw test was administered in two envir- 
onments .> One was a small laboratory with a relatively low ceil-« 
ing and the second, a gymnasium with a high ceiling as well as 
extensive floor space. The order of administering the five Jiests 
was varied in five ways, so that some subjects topk the overarm 
th**ow test in the gymnasium before taking the test in the labor- 
atory and others did* the reverse. A three-way analyses of var- 
iance for unequal cells was used to a-nalyze the data.. If the 
usual F-test was Significant t'le Geisser-Greenhouse conservative 
test was applied. . The first n\ill hypothesis, that overarm throw 
test performance would not differ across environment, Vas reject- 
ed in favor of the alternative hvpothesis. The„ average velocity 
of the throw in the ^<;ymnasix:m was significantly higlfer than the 
average velo^^Lty^in the laboratory. Under hypothesis II, the 
null hypothesis that order would not afJect performance vJas also 
rejected. Although the difference between the mean scores for 
the two environments may se^em relatively small from a^ practical 
standpoint, these values in fact spanned the score a student 
needed to achieve for exemption purposes. Thus a girl who re- 
ceived a:n average score on tha test ^In the gymnasium would be 
placed in the top category of throwers, while her counterpart in 
the laboratory vould fall into the second category. Thus when 
this t^&t is used for selection purposes, environment-can be an 
imi>par4:aj?fe consideration in obtaining optimal perfo^mapce. If, 
hQweyer,' a teacher is only interested in relative performance, 
the effect of environment may not'be as critical. .Since no / 
systematic increases or decreases were obsep^ed in the order by. 
environment interaction, it is difficult to draw C(;>i*clusiojis 
regarding the effect, of order on testing. 

Margaret J. Saf.rit, 420 Lathrop Hall 
Univeyrsj-t^ of liisconsin, Madison,-s. 
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A COMPARISON OF SERIATION AND MULTIDIMENSXONAL SCALING: TWO TBCH- 
NIQUES FOR VALIDATING CONSTRUC.TS' IN PHYSICAL EDUCATION. T)iane 
Korell, College of St. Catherine. 

The purpose of this, study was to examine solutions obtained by 
the techniques of seriation, -one-dimensional multidimensional 
scaling and two-dimensional^ multidimensional scaling as varying 

" degrees of error , were introduced into particular data .sets. Four 
^different siged matrices were selected to represent situations 
'that could be applicable yto research piK)blems in physical educa- 
tion such as ordering developmental sequences, course o.bjectives, 
and levels of behavior in curriculum hierarchies. Kendall ^s Tau 
(30 values were computed between 'the" ordering resulting from the 
matrix with the error and all bthe:^',>|^lutions for a particular « 
matrix size in order to compare the *|<5tutibns utilizing various 
^techniques, matrix sizes, and degrees of error. An analysis of ' 

\varianc4 of the 'Ux3x3 design pf the study yielded three signifi- 
ctat main effects with no significant interactions. These in- 
cited the effects of matrix si5;e, random error, and scaling , >^ 
techh-ique. Tau values served as the dependent measures with ten 
replications per cell. The Oiain effect of size indicated that 
the larg^ matrix sizes sroduced the most accurate resets in- 
dicated by liigher tau values wijen compared to the smaller matrix 
sizes. The ma|n effect of^ random error indicated that as error 
increased, taiV^ues decreased. The main effect of technique 
indicated that thb^technique of seriation produced slightly more 
accurate results tlkn one-andXtwo-dimensional multidimensional 
scaling. The scientmc importance of this study was not only 
to ^examine solutions o&tained by two scaling techniques, seri- 
ation^ and multidimensional scaling, but also to show how these 
techniques could be used to validate constructs in physical 
education wheh ordering £3 an ^important consideration. Both 
techniaUes could be utilized to "order developmental stages, 
course objectives, "and levels of behavior in curricula. 
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CHARACTERISTICS AND WILD RIVER llANAGEMENT PREFERENCES OF THE 
CHATTOOGA RIVER USERS. Gordon E. Howard, John Bethea, Jr., 
Dee Kiger and Rebecca Richardson: Clemson University. 

Recent d^ignatlon of the Chattooga River of North Carolina, 
'"south Carolina, and Georgia as a National Wild and Scenic River 
i has made it "necessary for the managing agency, the U.S. Forest 
Service to evaluate on-the-water users (boaters), their char- 
acteristics -and river management preferences. This study was 
undertaken to develop profiles of users in the following areas: 
1. demographic characteristics; 2. recreation expectations, 
and; 3. opinions of a varipty of river management options. 
The users were stratified into two groups: Commercial users - 
those persons taking guided tour^ on the river, and; private > 
users'- those p'ersqns who organize their own river trips ^as 
• ^rrilreation.. During- the summer of 1975, 584 questionnaires 
were mailed to a random sample of commercial users; 525 were 
mailed to private users. T^e commercial users returned 6U 
(357) of the questionnaires while the private users returned 
64% (325). The demographic characteristics .indicated that the 
majority of people in both groups were welU-educated, above 
mirage in income and held jobs in the "professional technical, 
. and kindred workers" Census category, liore men (^O^' 

women (10%) were private users', but there was less difference 
in sexea among commercial users (males = 57%). The median agfe 
of private users (27 year?) was 2 years young^t than that ot ^ 
the commercial users and the private users tended to be griped 
in a narrower-age r^nge. The users' """im 
included enjoying the scenery, experiencing isolation, 
' the challenge of Whitewater and, enjoying the companlpnsh^l^ of 
friends. 'They did not perceive their activity a mean|,^of 
meeting new friends or as a family experience. At i«astJO% 
of the commercial users favored 5 of the P"P°f<^ "^"^^e^J' 
options. At least 50% private users opposed ^ of the ^^P°s«d 
management options. Both groups opposed any^egulatlon^that 
would interfere .with a user's option to boat when, uhere and 
in the manner that he desired. As a. group, the private users 
did not favor any of the river management options. 
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LIVING ENVIRONMENT AND AGE AS DETERMINANTS OF THE RECREATION 
MOTIVATIONS OF" ELDERLY PERSONS, Leo H. McAvoy, University of 
MixmeadtaJ 

The 'purpose of the study was to identify the motivations 
Vhich prompt elderly persons to participate in recreation activ- 
Itateai and to analyze the motivations according to residential 
envirt^'mental types and age to determine if significant, differ- 
ences could be attributed to these variables • The population 
under study were the non-institutionalized Minnesota residents 
65 and older. The research tool used was a structured inter- 
view schedule administered to 540 subjects. The saii$>le design 
was a stratified, target are^, cluster saii5)le. The strata were 
determined by recreation resource availability and residential 
area- types resulting in nine areSk. Target cities and counties 
within areas were chosen according to median family income. 
Randomly selected saiapltng points within the nine target areas 
resulted l,n 60 interviews for each target area. The data were 
analyzed according to the selected variables of age and resi- 
dence area using tii^ subprograms Crosstabs and Breakdown in the 
Statistical Package for the Social Sciences (SPSS). A Chi- 
Square statistic was used to determine the independence of 
variable^. The study yielded the following results; 1.) 'The 
most iii5)ortanfc, motivations for recreation participation were 
socializing, self-f ulfillment, physical exercise, and closeness 
to nature, in that order; 2.) Elderly persons living in outdoor 
recreation resource rich environments, and the younger elderly, 
rated the motivations of physical exercis6 and closeness to 
nature significantly higher than metropolitan area and older 
elderly; 3.) Learning as a motivation was rated significaatly 
lower in ia5)ortance By metropolitan ared subjects and older 
siCbjects; 4.) The isq>ortance of reminiscing increased signifi- 
(iantly with age while rest and relaxation declined; 5.) The 
percentajge of respondents choosing solitude as a very important 
motivation was disproportionately lower for ^the inner-city sub- , 
jects. ' Th%. -major conclusion of the study was that the rec- 
reation motivations of the elderly vary significantly according 
to residential environment and' age. 
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FACTORS AFFECTING LIFE SATISFACTION AND ACTIVifY LEVELS OF SENIOR 
CITIZENS AT SELECTED LOCATIONS MARYLAND. Robert 0. Ray, 
University of Wisconsin. . ' 

. If demographic trends continue, a major change in population - 
age distribution will be observed. In 20-40 ^years, the presently 
young majority will become a powerful group of older people who 
will be able to obtain services currently denied the elderly. Ab 
needs and demands increase, a major area of concern will b^ lei- 
sure services. Therefore, the present study- gathered and analyzed 
life quality and activity levels in relation to selected demo- 
graphic variables. Demographics examined where location of resi- 
dence (urban; suburban, rural), se^^^^race, age grouping, lengtjfi^ 
of residence at current address, tft^pe of residence, educational 
level, marital status and income level. Examination of signifi-. , 
cant variables may permit more effective planning than present ^ 
fractional approaches. One hundred twenty-four subjects over 65 
were stratified ^y sex, race and location based upon 1971 Mary- 
land census tracts. Subjects were interviewed by- researchers us- 
ing a Life Satisfaction Index, Adult Activities Inventory and ^ 
Demographic Variable Sheet as guidelines. Satisfaction and Acti- 
vity scores were divided into "low" or "high" categories based 
upon median scores. Variable interaction was determined using a. 
cross classification analysis. of multi-dimensional contingency " 
tables of log-linear design. Significant interaction existed be- 
tween sex and activity levels and between satisfaction and actir 
vity levels. Further, activity breadth significantly affected 
satisfaction, but frequency did not. Surprisingly, geographic Ip- 
cation of residence did not affect satisfaction or activity^. • 
While the supposedly stimulating urban atmosphere did not create 
satisfaction in old age, neither did rural and suburban areas 
with their particular lifestyles. Sex classification signifi- 
cantly interacted ^with activity indicating women were more active 
than men. Perhaps due in part to role changes of men from a wo«: 
to leisure orientation where traditional female roles do not 
change. Variabfes popularly purported to affect life*quality did 
not. Formal educajtion, mari(^tal status, income, residence type, 
age and length of reside^p^ in a community had no significant in- 
fluence on satisfaction or activity. Contrasting "disengagement 
theoty," a significant relationship existed between satisfaction 
and activity, indicating active elderly are happier than less ^ 
active peers. Furf:her, activity breadth significantly affected 
satisfaction, where frequency did not. Perhaps exposure to a 
variety of activities is more importanr than concentration on a 
few activities. ' * , ' 
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THE EFFECT OF BASKET HEIGHT ON REBOUND AREA. P. E. Allsen; 
Brigham Young Uniyerslty; James Lamp h, Ricks College; Gale Bryc 
Brigham Young University. ' * . 

The'purpose of this study was to dete^ine the effect of the 
ten and eleven-foot basket heights upon rebound area*. For this 
study, thirty-six subjects were selected according to body 
height, player position, and skill level. A total of 14,100 
rebounds Vere collected at eaph of the basket heights, giving 
the study 28,200 rebounds for examination. Data were collected 
and then subjecte4 to either Chi Square analysis or Hypothesis 
Tests for proportions to determine significant differences 
be^tween basket height and its effect upon rebound area/ Result 
§howed that when all of the rebound arcs^arje combined,^ there is 
a difference between the effect^ of the ten and eleven-foot 
basket on rebound area. It was also found that shooting 
location and |)layer position has some effect upon rebound areas 
when shob^ting at the ten and eleven-foot baskets. However, 
from a practical viewpoint, if a rule ^ch^ng^^to eleva^ the 
*basPket to eleven feet is being ^considered , it can be concluded 

thi^wefeld have little effect upon rebound area in game 
«srcBatioTtl5.. 
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" THE EFFECT OF AlK RESISTANCE ON THE ANGLE OF PROJECTION AND RANGE 
OF A PLACE fclCK^D FOOTBALL. George R. Golfer and Linus J. Dowell, 
Texas A8M University. ^ 

-X Purpose : It was the purpose of this study to determine the ef- 
\fect of air resistance on the single of proj ection *and rar^ge of a' 

^•^football kicked from placement. The formula for determining the 
distance (range) a p4|foj ected^ bal 1 will travel , without air resis- 
tance is R= V^Sin 2Q . In order to account ^for 'air resistance, 

Z 

• this formula must be multiplied by a factor "K" varying with the 
cross sectional area meeting .the air stream and the mass of the 
ball. It was further the purpose to determine "K" (the effect of 
- air resistance) for a plaae kicked football an4 to determine the ' 
deviation from 45'' of the initial angle of projection. 
Procedure : The Bumber one varsity place kicker at Texas A&M was 
' * .used as a sub/ject. He was selecfted because (1) He was a soccer 
style kicker and (2) -He could consistently .place kick the foot- 
ball beyond SO yards. A 16 mm Bolex camera with a Vario-Switar 
86 lens was used in filming the subject at 64 frames per second. 
The camera was placed 60 feet from the subject and perpendicular 
from the path of the kick. A grid' was first filmed in the path 
that the kick was* to take place in order to determine distance on 
the film. Five place kicks were filmed on a still day dff astro- 
turf. The velocity of ^tKe ball was determined by the distance , 
traveled from th-e first 'frame after clearing the foot to the next 
frame. , Angle of projection was determined by the angle the ball 
- made with the horizontal from th,e first frame after leaving the 
foot to the next frame. 

Results: The.angle^of projection with the horizontal varied from 
26 to ll"" . The mean, angle of projection was 29° for the place 
kick, some IS"" below the theoretical 45''. "K" ranged f rom '. 24 ,^to 
.29. Thd mean K value for the place kick v^s .26 indicating .th^t 
a place kick in air travels approximately 1/4 as far as it would'., 
in a vacuum. Therefore, it may be concluded that air resistance 
drastically affects the trajectory of a place kicked football. 
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GROUHD REACTION FORCE DURING THE PULL IN OLYMPIC WEIGHTLIFITING. 
Roger M. Eno>S>NUnfversity Washington. ^ ' 

The purpose of the study was to analyze tihe ground reaction 
force during the pull in Olympic weightlif ting. Previous 
researchers have characterized the pull as a movement with two 
stages of extension between which the lifter repositions himself 
(the scoop). The realignment during the pull has ^been a recent 
innovation and i,ts purpose appears to be twofold; (1) reduction 
of the moment of the barSell about /the hip axis, and (2) the 
reemployment of the knee extensors over their optimum range of 
motion. -Five weightflif ters performed ^ three t;rials ^t e^h of 
three'weights; .namely , 70, 85, 'and 100% of the max^Lmum the ' * - 
subjects estimated they could lift under the experimental 
regimen. The ver;:ical (R^) and horizontal (R^, forward- , ' 

backward) components of the ground reaction force were measured 
with a Kistler for^e^ platfoian. Type 9261A. These two signals 
from the force platform were am^)lified in a Kristal type 9803 * 
Multi Channel Amplifier Assembly and retained on two Tektronix 
5103N storage osciiloscopes\ Permanent ,records were obtained 
by photographiTig the scope faces with a 35mm Nikkormat camera 
and Kodak 2475* Recording Film. Simultaneously the movement was 
recorded with a LOCAM camera, loaded with 4X I^eversal Film ^lid 
operated -at 59.2 frames/s* With respect to th^ system weight, - 
there occurred two periods of weighting (i.e., Rz greater than 
system weight ' indicating acceleration downwards). Such a com- 
bination of vertical impulses adhered to the^ design established 
by Grieve (197G) in a theoretical analysis o*f successful lifting 
technique/S. VAccording to Grieve the most efTtts^ent method of 
defeating gravity is to apply a large(T!nI]>ulse as 'early as 
possible; the data 'obt;ained in this stttid^^ jsupported tha4: 
contention. * ^ 
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PREDICTION OF MILE TIMES FjROM STRIDE LENGTH AND RATE OF LEG , 
ALTERNATION. Robert M* Jo'linson, Purcui^ University. 

)- <mt 

The purpose this^ ^i^^udy was to c.etermine if mile times 
could be preJic^tf by. measuring ste^y pace stride length and 
leg alternation rate. Seven In^l^ a^|^^even female physical 
education' students walked at a st-eS^^ace through a 30 foot 
distance. The number of stepK was,Sc!e<^rded to the nearest^^ne 
half step* Also recorded was^ the JSfumber of steps taken in 
.seconds. The same procedure wa§(|jreTpeated while running. Ml 
times were obtained while walking and running at a steady Pj^e 
Spot cHS!^s were made in each case to see if the number or^t 
taken in 10 seconds remained constant. None of the students 
were competitive runners. .Tables were formul^ated^ containing a 
predicted mile times. A com{)arison between predicted tvnes and^ 
actual times revealed a 6.2% average difference (walking)^ and 
a 6.8% average difference (running). Standard deviations were 
3.8 and ,8.3 respectively. From these*data it is concluded that 
pace can be a consistent^measure even for the non-competitive 
runner. Furthermore,- counti^^ the^number of steps in ten 
seconds is an accurate check on pace. If pace remains constant 
running time •can be converted to distance: Distance (miles) = 
time spfent running (second's)/paced mile time (seconds). Paced 
mile times can be obtained by timing an evenly paced ^mile- or 
by counting the number of steps taken in 30 feet and iri'^UO 
seQonds and using' the formula: Paced mile time (s^condsX ^ 
10(176 X number of steps taken in 30 feet/number of sCefts taken 
in 10 seconds). This is' important because it allows, a Jogger 
to run for a specific amount of time instead 
to a measured distance for training Tuns. It 
wh^n^ quantifying work. 
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THE DIRECT U(jX)\R TRANSFORflATION MtTllOO FOR THREE-DIMENSIONAL 
CINEI^TOGRAPHY. Robert Sff^ro;Dpnald Blasius;Peter Mil burn;Kevin 
Campbell ;dames Leo, Biomectjani-cs Research .Laboratory, University 
of Illinois. 

Recent advances in photogrammetry have made possible a new 
method of three-dimensional cinematography for use Jn the 
examination of human motion. The purpose of this study was to 
adapt. 1 the 'Direct Linear Transformation' method developed by 
Abdel-Aziz and Karara'for use with hi^h speed cine techniques 
and test the accuracy of this method in both static and dynamic* 
situatjions. 

Ijigh speed cinematographic techniques utilizing tv/o locam 
Cameras were employed to film a series of points whose spatial 
coordinates were known. From knowledge of these 'control' 
points^ the parameters representing interior^and exterior orien- 
tations known, the spatial coordinates of unknov/n fi^ed points 
were calculated. As. a dynamic test, displacement- time charac- 
teristics as well as vertical acceleration were calculated for a 
ball rolling down an incli^ne and in free flight. 
' Position data were- very accurate. The mean deviations of-, 
computed coordinates from the actual coordinates v/ere 4 mm in 
the Z direction, 4 mm in the X'Jirection and 5 mm in the Y 
direction. Displacement- time data in the X, Y, and Z directions 
for the dynamic test were as expected. The calculated vertical 
accelerations of the ball during free flight v/ere"l?rthtQ 1-7% 
of the expected value of g. (9.8 m/sec^) 

Within the limitations of this study the following concju- 
sions were warranted. The photogrammetric method was 
applicable and adaptable to cinematographic techniqu'es. The 
accupcy of this method far exceeded those presently in use 
and more than adequately meets the needs of humaft movement 
research. - - . - ' 

The implications of thij study were far reaching. ^The 
methodology of photogrammetry has been expanded, so that it if^ 
,now applicable to cinematographic systems readily available- to 
physical educat-ion researchers-. ; 
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MECHANICAL GUIDANCE UF THE GOLF SWHIG: *THE. GOLFER »S GROOVE AS' 
AN INSTRUCTIONAL AtiJUNCT. Gary S. SfMnar, Univ^ersity pf 
Pittsburgh; Shirl fcT. Hofi>nan, University of Pittsburgh. 

The purpose of rhis inVe'stigation was to study the effect- 
iveness of the Golfer* s Sfrocve , a mechanical device which re- 
stricts displacement tTT the gulf , club through a standard awing 
plane, as an instructional aid for beginning golf classes. 
Fourteen beginning go;fers, enrolled in. a seven and half week 
instructional series, matchea according to pretest scoi^s on a 
golf skill test' were randonly divided into two gj-oups. One 
group received instruction .using the Groove, and the other group 
received a 'similar ,ajnount and" type of instruction without the 
Groove.. The Vanderhoof 'Drive Test was us,ed to asseas learning 
as reflected in changes in outcomes. Form was assessed by^ 
having golf teaching professionals rate pre and post filnis of 
the students using rating scales designed specifically for" the 
study. • A multivariate matched pairs t*-test of scores on both 
tKe Vanderhoof Drive TesJ and the film analysis disclosed no 
significant differences between the groups in post test scores. 
It was concluded' that ;tfhe use^ of the Golfer's Groove for thQ 
subjects involved in this study was not ei'^^ctive in the 
attainment of higher skill test scores or higher swing ratings 
by goir professionals. 



\ 



i,. 



1 



ERIC 



Gary §. Skrinar 
2h2 T?e*es Hall 
University o,f Pittsburgh 
Pittst>urgh, Pennsylvania 15261 



50- 



44 



V 



A Data-Based Ap^yo^ch for Student Teacher Supervision 

Frank Rife, UniyeT^sity of Massachusetts 
, Paul W. Darst, Arizona State University . 

In most teacher education programs, the stiident teaching exper- 
ience is the longest .and most important field experience. Many 
people feel that this experience is the longest and most inpor- 
tant step in the sequence of becoming certified to teach, and yet 
the entire experience is seldom based on any research or realis- 
tic assessment procedure. A behavioral data-based approach to 
developing teaching skills seems to offer a number of advantages. 
Research efforts in this area are necessary to demonstrate the 
value of the model, for recognizing and' understanding possible 
limitations and for making necessafr>' changes. Elemait«fr^hysical 
education student teachers (N=7) were observed along witji one 
class of pupils from each student teacher's assignment during 
baseline and intervention conditions. Nine categories of teachef 
behavior and three categories of pupil behavior were observed 
" with an interobsei^ver reliability of 951. " Behaviors were ob- 
served by event, placheck, and duration recording procedures and ' 
. were converted to rates per minute or percentages. These rates 
perjninute or percentages were analysed by behavior profiles and 
a multiple baseline design. Intervention consisted of competency 
bas^ learning modules, instructions, cuing ^and reinforcement, 
graphic feedback and goal settihg. The competency-based modules 
coiisisted of:^ general goal, specific terminal behavioral ob- 
jectives, definitions, learning methods and materials, assess- 
ment procedures ajiji a reading sheet. Modules were focused on: 
instructional feedback, class management, planning, interpersonal 
* relationships, school policies, and student assessment. Results 
indicated that this intervention strategy had a large/positive 
effect op the following student teacher behaviors r'w^^ re- 
actions to on- task pupil behavior, instructional^ f^feliS^, nega- 
tive reactions to off-task pupil behavior, and the iiSe of pupils' 
first names. A slight -change occurred in the following pupil 
behaviors: appropriate behavior, active behavior, and management 
behavior. Base A on these results, it appears that the competency 
based intervention system exerted a measure of accountable control 
over selected categories of student teacher and pupil behavior." 
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A BEHAVIORAL PEER ASSESSMENT MODEL FOR SUPERVISING STtJDl^NT 
TEACHERS IN ELEMENTARY PHYSICAL EDUCATION. PattDodds, Univer- 
sity of Texas — Eermian Basin, 

Two pairs of student teachers worked within a behavior anal- 
ysis model to acquire, maintain, and delete verbal' teaching 
behaviors designated by the ^university supervisor. Ea<^ pair 
learned behavioral observation and recording techniques J recorded 
data, on their peer, and provided feedback and reinf orciement for 
changes made by the peer in the four major teaching beriavior 
categories — management,' initial instruction, skill feedt)ack, and 
behavior feedback. The totaj. intervention package included 
competency-based modules designed by the .investigator, gfbal 
.setting, cueing, graphic and verbal feedback, and reinforcement 
to change the teaching behaviors. A single subject multiple 
baseline design was used to analyze data across th^ four 
subjects in percentages and^rates for each separate teaching 
behavior ' which was under interventidn (total = 39). ^Each 
teaching behavior category was intervened upon only afrCr the 
goals for the previous categoris had been met. Results indi- 
cated that reductions could be made in total managerial time 
and number .of managerial e()isodes per. class, and increases 
could be made in openness of instruction, questions asked, 
instruction directed to individuals, positive and specific skill 
feedback, and skill feedback to indivduals. Conclusions were 
that student teachfers can contribute significantly to their 
own supervision under contingencies of appl'ied behavior analysis,, 
that intensive training is needed for student teachers to 
achieve acceptable coding reliability, and that a systematic 
behavioral approach is' a viable means of helping student teachers 
ta change each other's teaching behaviors in elementary physical 
education environments'. ^ 

i 
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,THE CONCEPTS APPROACH.TO COL'kEGE PHYSICAL EDUCATION: A FIVE 
YEAR STUDY, W. Leroy Fanning, University of Tennessee at 
Chattanooga . ^ 

It was the purpose of this study to present a conceptualized 
approach to physical 'educat ion *as an alternativ^to the develop- 
ment of sports skills. Sports .skill (ievelopment was replaced by 
a .conscious systematic development of specific Concepts and 
applications of the process of becoming physically educated. 
Measurements and evaluations were taken in the following catego- 
ries: (A) Coopers 12 Minute Run Pre and Post; (B) Kenyorv Atti- 
tude Scale andLWear Inventory of Values of Physical Education; 
(C) Hearf Ra*te: Resting, Maintenance, Exercise - Beginning and 
Ending, and Follow-Up Orfe, Two,'^nd Three Years. After the Course; 

* (D) Sports Skills Participation as Surveyed by Questionnaire - 
Pre and After One, Two, and Three Years After the Course. Phys- 

' ical Education classes were conducted for a ^pe^iod of 18 weeks 
using instruction in a conceptualized mode. . Students received 
information at)out: the process of physically educating themselves 

•through the media ofc laboratory experiments. Each student con- 
ducted investigation in the *f*ollowing categories: Value of 
Physical Education, Physical Fitness and How MeaS\ired, Cardio- 
vascular Threshold of Training, Isometric and Isotonic Strength 
Testing, EvaluafUng Muscular Endurance, Flexibility, and Body 
Fatness; Selecting Sports Skills for Leisure Time Recreatio^n. 
Conclusions reached included: (1) Cardio-respiratory function 
as measured by the 12 MinuVe-Run was significantly improved; 

^(2) The value of Physical Education as Measured by. Kenyon 
AttiJ£ude Scale was significantly improved; (3) Follow-llp 
QuesTionnaire showed greater stated participation in recreative 
sports. (4) Follow-Up Measurement of Cardio-respiratory gains 
shQwed ^,tdecrease of previous cardio-resj5iratory gains. 
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APPLICATIONS OF- CONSTRUCT .VALIL'ITY AND FACTOR ANALYSIS TECIfitlQUES 
IN AN ASSESSMENT OF NEEDS IN PHYSICAL EDUCATION, Mel E. 

FinkenlJerg, Calif^n^nia StsKe University, Los Angeles, 

The purpose of this st^dy was to develop a valid and reliable 
instrum^t to assess psychomotor^ cognitive and affective phys- 
ical eduction needs of secondary school students. The foiamat 
of the instrument was determined after a careful ^^lysis of the 
^i*vey theory and literature pertaining to needs in j^ysical ed- 
ucation. Forty-seven survey items were generated by a matrix 
which had 3 dimensions: Program Categories, Behavior Dimensions 
and Sample Population, Of the k7 items, 5 Were either repeate*d 
or re-phrased fo assess reliablility of responses and were not 
includec} in tUe^ statistical portion "of the analysis. Responses 
were indicated by a scale ranging from 7 (very important) thru 
1 (not at all important), .Students, parentsf^ physical education 
teachera* athletic coaches and nationally acknowledged curricul- 
um specialists in physical education were administered the instris 
ujient. The students were subdivided into groups of males-female^ 
high level performers-non-athletes; and'i students from high SES 
schools -student^^j?bm low SES schools. The responses were sub- 
jected to a prii3Bg)al Components factor analysis Vith varima^ * 
rotation. As a result, 6 factors representing € psychomotor , 
categories and h combined af f ective/qognitive categories were 
derived. Reliability coefficients for each factor were obtained 
using an alpha ^olutioa, resulting in coefficients of generaliz- 
ability ranging from .96 to .73, As a result of factor analysis 
techniques, a valid and reliable instrument was developed to ef- 
fectively elicit perceptions of a variety of groups tovj^d phys- 
ical education needs of secondary school students, Th|^knclusion 
of 5 repeated or rerphrased item^ was effective to detra^ine re- 
peatability of responses. The instrument developed -in this study 
is a valid tool for assessing jieeds in physical education. Con- 
struct validity teqhnxques support the accept^ce of k identif^^ed 
developmental categories as the basic purposes of 'the physical ^ 
education programs. 
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A CO^^PARATIVE ANALYSIS* OF BRITISH PHYSICAL EPUCATION 
George J. Holland, California State Jlnivers'lty , No;:thridge4 

* This study was undertaken for the purpose of comparing the 
present system of preparing Physicail Education personnel in 
Britain with American programs. The study was accomplished 
QW^v a period of six months travel to many of the major train^ 
*ing institutions," during which time .dialogue was established 
^th program. directors ,* fa.culty and students. It was concluded 
that American and British Physical Education share more common- 
alities than differences. The quklity of academic standards in 
British professional Physical Education schools is higher than 
the c^nterpart in America, althou^^f acuity do not enjoy as 
high-.a'h academic stature* Isduch of Ithe academic re^juirements 
are externally imposed by the British Institute of Education 
which acts as the accrediting body. Strong professional asso- 
ciations provide national leadership through the Physical 
Education Association of Great Britain and Northern Ireland, as 
well as fhe British Association of Advisors an.d Lecturers in 
Physical Education. Both organizations publish quality educa- 
tional journals and the British Association of Sport and Medi- 
cine publishes a well documented clinical and research oriented 
journal. Unlike the U.-S. the Recreation and Health Education 
curricula are still encompassed by PhysicaL Education and will 
probably remaii/ there tor many years. Tfhere is in British 
Physical Education a rapid expansion of the disciplinary know- 
ledge in such areas a? Sport psychology. Physiology of Exercise, 
and Kinesiology. The British Institutions of Higher Education 
have suffered budgetary cutbacks equal to or greater than U.S. 
institutions iiuring the last several years* This is resulting 
in student cutbacks which appear warranted due to^the poor 
placement of certified'l^hyslcal Edu'cation graduates. There is 
great interest among British Physical Educators regarding the 
changing American Physical Education 4isclpline and profession. 
It would appear that both countries and all of education would 
benefit significantly from the development o£ formal dialogue 
between national professional associations as well as student 
and faculty exchange programs. 
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THE EFFECTS OF SUPERVISION AND INSTRUCTION IN USE OF INTERACTION 
ANALYSIS ON TEACHING BEHAVIOR AND EFFECTIVENESS OF PRE-SERVICE 
TEACHERS^ Diane A. Rochester, Ithaca College; Victor H. Mancini , 
Ithafca Collegej» Harold-H. Morris, I'&feaca College. 

The purpose of this investigation was to determine the effects 
of instruction and supervision in the practical applicati^on of 
coding interaction analysis on the teaching behavior of secondary 
methods physical education majors and to determine the relation- , 
ship , between teacher-effectiveness and teacher-behavior variables. 
Teacher behavior was identified through use of Cheffers Adapta- 

, tion of Flanders Interaction Analysis System (CAFIAS). Teacher , 
effectiveness was assessed through use of the Teacher Performance 
Criteria^es.tionnaire (TPCQ). Subjects were 36 ^^nder^raduate 
physical education methods students who were randomly selected 
and assigned to treatment or control groups. Each subject taught 
micro-peer lessons that were videotaped for feedback and evalua- 
tion of ^te.acfier effectiveness. All subjects received instruc1^ion 
and supervi-sion in secondary methods and khovledgegaf CAFIAS. 
Prior to the final teaching assig'^nment , treatment roojects were 
also instructed in the coding process and under supervision* used 

.Cheffers' system to code videotaped lessons. Data ^or final., 
emalysis of teacher behavior and teacher effectiveness were col- 
lected from the last lesson taught by each s^ibje'ct. A signifi- 
cant difference in teacher behaviors between groups was deter- 
mined through multivariate analysis of variance ..^--Stepvise -dis- 
cFiminant function analysis indicated that, in /equence , nbnver- 
bal pupil initiation — teacher suggested; verbso, pupil initiation — f 
student suggested; verbal teacher questioning; and teacher talk 
contributed to a significant^ discriminant function. Further, 

. canonical analysis determined two significant Nsor^^at ions be- 
tween teacher-effectiveness and teacher-behaviorVyariables. The' * 

^ following conclusions. were drawn:' 1. Less teache^ "^^J^* more 
teacher questionin^T^nd increased pupil ini-^ative benSvior 
occurred^ in classes taught by pre-service teachers trained in the 
ceding of interaction ahalysis; 2. The combined , use of instruc- 
tion in the knowledge v,§jid/ practical application of coding inter- 
ac]:ion analysis and reviewing videotapes was found to be beaefi- 
Gial to the supervision and teacher preparation of^ pre-service 
^eachers ; and 3. Teaching behaviors of pre-service teachers, a^ 
identified through use of interaction analysis, are related to 
performance on teacher-effectiveness variables identified through 
a review of process-produdt studies. 
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DEVELOPMENT AND USE OF THE PHYSICAL EDUCATION OBSERVATION IN- 
STRUllENT FOR RATING PATTERNS QF TEACHER BEHAVIORS lU RELATIONSHIP 
TO STUDENT AQilE^^BtENT 

John Laurence Taylor, -Etrt) University of Illinois, Urbana Doq- 
toral Dissertation St.anford University 1976 Advisor John E. NixOr 



,The inv.es tipator conducted an exploratorv process-product studv 
within tH'e parameters of high school Physical education, (P.E. ) , 
settings and curriculum with tlie following objectives in mind: 
l)The development of an observation instrument which will reli- 
ably measure P.E. teacher and student behaviors when a motor 
skill is the sub ject . 2) The measurernent of teachpr behaviors on 
the Physical Education Observation Instrument(PEOl) ,in order to 
identify behaviors which contribute to student learning of motor ^ 
skills. 3') The identification of patterns of, effective teacher be- 
haviors that build a foundation for future research in P.E.PEOI, 
which includes 14 teacher/student behavior variables was devel- 

- oped by the investigator to^ record the type and frequency of 
teacher and student interactions during the teaching of a motor 
activity. Rater stability jasing the PEOI was established via Gei^v 
erklizabilr'ty-Study procedures , and ra^rs we r^ found to be^highly ^ 

, Gonsistaht ijqjl3 of tl\e^l4 behavior variables .Vol leybjlj^ki lis- 
were selected^as the P.Er activity to be tau^.ht in the obser- * 
vatlonal state of the study .Tv;enty-one male P.E. teachers and"!^ 
th^r ^th-12th grade students were selected' fwc study from 11 
h.^. in the San Francisco 'ftrfy^Area.Pretest/Posttest measures were 
administered and included teache r; and^ student pr^activity ques- 

» tionnairfts aixjl the Russell and L^nge Achievement Test in volley- 
ball. Each teacher emphasized- the volleyball skills of volleying 
and serving in fiv^ sef>arate half-hour instructional occasi^ons 
while being obseWed'by , a 'rater using the P£OI .Posttesting was 
conducted after 2^/2 hours of observation. A jnultif^le reg/essiori 
analysis ^indicated that the teacher behavion^ of individuali- 
zation .and exiW Sanation formed a\ linear mctclel to p'reAict student 
acjiievenent^in repeated volleys , and teacher demonstration and re- 
inforcement formed a linear model to predict student achievement 
in volleyball serving. The PEOI was thus found to be ,an appropri- 
ate tool for Vating the frequency "of teacher and student behav-' 
iors in P . E.'The .ittteractions between teachers and students were * 

- accurately recorded and patterns of ' teacher ttejiyaviors^ip^eared as' 
^stable* contributors ,to the instructional proc^^s.The student out- 
come ^rovid^d strong support for the notion that certain, teacher^ 

behaviors are\ore effective than others in the instructional 
\prodess. 
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INVOLVEMENT OF SELECTED QUADRICEP MUSCLES DURING A KNEE 
EXTENSION EXERCISE. Terence L. Andres, University of Illinois. 

Tl^e* effects of weighted treatments on the electrical acti- 
,.,vity 6f quadricep muscles was investigated. Integrated surface 
/*|EMG's were obtained from the vastus medialis, vastus lateralis, ^ 
'^iiA rectus femoris muscles during a knee extension exercise. 
*E^li of the fourteen male subjects performed the exercise 
under, two resisted conditions. A two- factor ANOVA and TuUey ' 
Multiple Comparison procedures were used in the analysis; At 
the •05 level, treatment main effects were significant* No 
statistically significant differenced were foun4 in the muscle 
main effects, or in theSireatment on muscle interaction effects, 
the results reflect an apparent difference between statistic- 
*aity significant and clinically ^ significant increases in EMG ' 
, activity. 



Marc;h 27, 19J7^ 
9:00 afn / ' ' 



,Tefdnq^ L. Andres 

Department^of Physical Education 
'Universlty^of* Illinois - 

\Jrbanas Illinois 71801 # 



> 



THE ROLE QF CONTRACTION-DURATION IN MUSCULAR FATIGUE. David H. 
Clai^ke, Univer.sity of Maryland. 

Subjects (N = 19) were college aged males who *volunteered to 
engage in fatiguing han^'*grip exercise, to evaluate the role 
played by the duration of contraction in controlling the 
.progress of muscular fatigue. Vhe task consisted 'o^^ltematery 
contracting and relaxing the forearm flexor musclej^^^ch con- 
traction being a maximum effort. The hand-grip device was 
, connected to* a load cell, which in turn was coupled to a 
dynograph recorder. The cadence was established by metronome 
in such a manner that the intercontraction rest interval was 
constant at one^ second and th^ contraction duration varied 
between 1,2, 3 ani 4 seconds. The length of each of the four 
exercise sessions was five minutes and all subjects engaged in 
^11 treatments in randomized order. Each exercise condition 
resulted in a curvilinear fatigue pattern of an exponential 
natur.e, having an equation of the form*yt= aie'^l*- + a2e"^2t+c, 
in which the strength y approaches the asymptote c at any time 
t under control of the rate constant k. The value a is the 
amount of fati gable strength, and e is the Naperian log base. 
,The main rate constant varied between k = .010 and .013 sec 
a difference of approximately 22 per cent, the slowest fatigue 
occurring when the contraction duration was one second in 
length, and most rapid when it was four seconds. The attain- 
ment of a st^dy state (c) at the end of exercise reflected the 
effect of the change in contraction duration, the values 
decreasing as an inverse function of time of contraction, being 
significantly different (F = 17.4) by the end of five minutes. 
The relative decrement (a) was also significantly different 
for conditions (F = 5.S), ^nd since initial strength was not 
different, it* followed that the total work done would vary 
'significantly among conditions (F = 36.1)', While past research 
has suggested that^ the effect on strength decrement is a 
Curvilinear futictio.n of iiiterfcontraction rest interval when 
6ontraction-durat,ion is hef3 constant, the present data i ndi cate 
that whc^n the contraction-ditrajtion is varied, with the rfest 
interval being constant, the effect on lowering* the level of 
strength at the^end of exercise is linear, ihe 'same occurs with 
the rate of fatigue as^\ell, although in both cases the rate 
and amount of absolute decrement are not as great as when the 
rate 'of muscle contraction is increased. 
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ISOKINETIC MEASUREMENT OF STRENGTH IN BLACK AND IN WHITE , 
UNIVERSITY WOMEN, Elizabeth Lee Closs, Texas Woman's University. 

The specific problems of the study were to determine if there 
were (1) significant relationships among peak torque values of 
isokinetic contractions, (2) significant differences between 

• ethnic groups in peak torque relationships, (3) significant 
differences between slow (10-RPM) and fast (30-RPM) velocities 
in peak torque relationships, and if (4) general* criterion 
strength values could be predicted from test batteVies of 
selected isoki^ietic contractions. Subjects, 60 black and 60 
white women, were 'randomly selected from university physical 
education activity classes. Maximal isokinetic contraq[tion data 
were collected with a Cybex II Isokinetic System manufactured by 
Lumex, Incorporated. Peak torque on three test trials was re- ^ 
corded for both extension and flexion of the wrist, elbow, 
shoulder, hip, knee, and ankle joints on the preferred side of 
the body at 10- and 30-RPM. Full range of motion was record^e4 
and the trial with the highest pe,ak torque was used in data 
analyses. The sum of all peak torque values analyzed was used 
as the general strength criterion score. Simple correlation, a 
t statistic, Fisher'^s transformation to £, and stepwise multiple, 
linear regression were u^ed to analyze the data. Findings of 
the study were: (1) antagonist muscle relationships had the 
highest coefficients with the elbow ranking first in all ^rou^ks 
except that of black women at 30-RPM; (2) all variables were 
significantly related to the strength criterion score except 
elbow extension and flexion at 10-RPM and elbow flexion ^t 30- 

^ RPM for black women, and ankle extension at 10-RPM, and wrist 
and ankle extension and flexion at 30-RPM for vhite women; (3) 

,^&gnificant differences were fpund between ethnic groups in hip 
and knee extension relationships wish the criterion strength 
value at 10-RPM; (4) no significant differences were found at 
30tRPM; (5) significant differences were found between 10- and , 
30-RPM velocities an hip and elbow extension and flexion, and 
knee extension; (6) criterion, strength prediction* equations for 
black women at 10-RPM and combined ethnic groups at 30-RPM. 
included hip, knee, and shoulder extension "and flexion; and (7) 
the same variables, except should&r flexion, were used in the f 
equation for white women at 10-RPM. The, following conclusions 
.were drawn: (1) a wide range of relationships exists among 
maximal isokinetic contractions with some ethnic and veloci'ty 
differences being evident for university women, and (2) strength 
cr%iterion values for isokinetic contractions can be predicted 
from te3t batteries 9f delected isokinetic contractions, 

Elizabeth Lee Closs ' . 
Dept. of P.E. and Sport' Sciences 
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A COMPARISON OF SUCCESSFUL AND UNSUCCESSFUL BLACK AND CAUCASIAN 
INTERSCHOLASTIC FOOTBALL PLAYERS ON SELECTED SJJRENGTH, MUSCULAR 
ENDURANCE, MUSCULAR POWER, AND ANTHROPOMETRIC MEASURES. James ^ 
•M. DiNucci, Stephen F. Austin Statue University. 
t ' , * ' , 

The investigation was undertaken to assess possible physical 
differences between Black and Caucasian inters'^itolastic football 
players tated as either successful or ^unsuccessful by their 
respective coaches on a predetermi/ied objective criteria of ^ 
success. The subjects were 104 Caucasian and 206 Black footbal!J. 
athletes enrolled in the class 4-A schoola^of Shreveport, 
Louisiana. Each subject was administered rgfie following test 
items: - standing height, body weight, arm/^^th, calf girth. 



/ 



right' grip strength, left grip strength, back lift, leg lift. 
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Roger's Strength Index, Roger's Arm Strength Score, bar dipsy 
pull-ups, Roger's Physical Fitness Index, and the standing ^ 
broad jump. The data \?ere analyzed by application of a double 
classification analysis of variance ^.to the 2x2 factorial design 
utilizing race as the columns and success as th.e'rows. Fo^ 
F-ratios fou^d significant at the .05 level, the Scheffe method 
of multiple comparisons was employe.d^to tes^ mean differences. 
Significant race differences in favor of the Caucasian athletes 
were obselrved fyr body weight, ..^jrm. girth, calf girth, back lift, 
leg lif/t, Roger's Strength Index, Roger's Physical Fitness / 
Index,, and the standing broad ^m?- The ;Black athletes wer^ 
not significantly superiot- to the Caucasian athletes^ on any of 
the /Variables under in\^6tigation. Mean compatisons between 
th^^athlet^^s rated as successful and unsuccessful found the ^ 
successful ^thl^es^ scoring significantly h^lgher in standing 
height, ^dy w^^ht," afin girth", talf g^rLh^U>ack lift, pull-ups, 
.and Roget's Physical Fitness Index. Th/ ii^feraction comparisons 
ere not significant, 
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THE EFFECT OF EXTERNAL CUE •^^^IPULATION' UPON MAXIMUM WEIGHT • 
LIFTING PERFOlLMANCE. R. Gary Ness ani^Robert V: Patton, North 
Texas State University. ^'"r - 

This study examined^he role of external pues in maximum 
strength lifting performances on a-resistance exercise machine. 
/FP5^"'€ig^t college male volunteers^ engaged in physical education 
<ic4^vities unrelated to strength development were randomly 
assigned to three groups. All subjects performed a maximum in- 
cline press on a resistance exercis^machine one day per week for 
three weeks to establish a stablXone repetition maximum. Sub- 
jects'were instructed to set the resistance and record thei^ own 
maxiniums. For subsequent lifts quring weeks four and five the 
machine yas altered to misrepreseln't plus or^ minus 20 lbs. the 
actual weight being lifted. The heavier and lighter treatments 
were rotat'ed in the first two groups , -while the machine was 
unaltered for the control group. During ,tlx^^ sixth we^k all sub- 
jects wer-e.. tested without the benefit of knowing exactly how much 
_weight7rhey' were lifting. Tl!e experimenters set the resistancen ' 
AXirjsubj acts were tested individually throughout the experiment. 
The "3x3 factorial design with repeated measures proyided for 
two^ main effects.' One main effect was to determine the possible 
influences of group assignment. This was found to be statisti- 
cally insignificant and suggested that no sequence effects in the 
treatments were realized.. However, the main effect for the re- 
peated pleasures was found to' be significant (p<.05),.,, Multiple 
comparisons of the treatments revealed that'^^^^sObjec^tyS^ exceedjsd 
previous maximums when the resistances wer|^^' misrepre^sented''/ , 
below the actual weights." This would sugg'efet that subjects*' v 
self-expectations based upon false environmental cues affected' 
their eventual performances. 
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RECOV^iv OF MUSCULAR ENDURANCE FOLLOWING SUBMAXIMAL, ISOMETRIC 
EXERCISE^ *G, Alan Stull and Jay T, Kearney, University of 
Kentucky, 

Thip ability 6f the hand-gripping muscles to recover from ^ 
fatigue elicit^ed duri'n^ a previous bout of submaxijnal, iso- 
metric exercise was investigated- Upon reporting to the 
laboratory for testing, each of the 22 male Subjects was 
* tested for grip flexion strength on a hand dynamometer in 

series with a load »cell and recorder. Three strength trials ^ 
were given with a rest interval of 30 sec, interspersed 
between successive trials. The mean of the three trials was 
taken as the subject's maximum voluntary strength (MV^),- 
Following a rest period of approximately 2 min, the subject 
^attempted to maintain for as long as possible a contraction 
at a tension equal to 50 percent of his MVS, When the pre- 

- scribed tension could no longer be maintained, he was given, 
a rest period and at the conclusion of -the rest period again 
squeezed the hand dynamometer as long as possible at a 
tension equal to 50 percent of his -initial MVS, The length ^ 
of the rest period between the two exercise bouts was either 
5, 10, 20, 40, 80, 160, 320, 640, 1280, or 2560 sec. Each 
subject, experienced every rest period with the order of 
administration being assigned at random, (i minimum of one 
week intervened between successive testing sessions. The 
mean time the subjects persisted during the first 'bout was 
122,95 sec. Percentage of recovery, calculated by dividing 
the holding time of the first bout into the time of the 

secondr -range d-^ from 20,3 percent after 5 sec of rest to.86,8 

percent f (flowing the 2,560-sec rest interval. An exponen- 
tial analysis of the percentages of recovery "at the various ^ 
time intervals j^ealed that a three-component curve o| the 
^form. y * - 

/'i = l,00y- (a^^e-^lt + a2e'"^2t + a2e^^3^) 

was -necess*ary to describe Wie recovery pattern. The valugs 
for k2, and kr'3 were ,02710, ,00635, and ,00027 and for ^ 
( a^, a2,'^and 33, ,162, ,387, and ,247, respectively. The 
^^orfelation^co efficient between the observed and plotted 
values was ,997, 
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felRTH ORiDER, MOTOR PERFORMANCE, AND MATERNAL INFLUENCE. Carol 
^^^.^Alfc^arte,- S)ffiith College; Daniel M. Landers, The Pennsylvania 
State University. 

This investigation examined birth-order effects on children's 
adtuc^i motor performance as well as mothers' and children's 
aspirations for future performance. The subjects were 12 first- 
and 12 second-born boys and girls and their mothers. These 
children were enrolled in first and second grade. The subjects 
were tested in two conditions, varying in degree , of physical 
harm, to examine Jthe hypothesis that first-borns , are more 
achievement oriented and perform better than second-borns, except 
in situations where the potential for physical harm is high. 
For the low-harm-anxiety condition (LHA) a ball "rolling for 
accuracy task was used. In, the high-harm-anxiety condition, ^ 
(HHA),, the child was ^asked to jump from heights up to six feet. 
As predicted, first-borns were significantly more 'accurate 
(d^'. .05) in actual performance o'f the LHA task. Furthe;nnore , 
mothers level of aspiration for her first-born child and that 
child's aspirations for himself were significantly higher than 
those given 'by theijr second-born counterparts. By contrast, 
significantly greater physical risk was taken by second-borns in 
the HHA situation. Mothers of second-borns expressed signifi- 
cantly higher -risk-pef formance aspirations than mothers of first- 
borns. No aspiration differences wer5 found between first- and 
s"econ<f-born children in the HHA situation, nor were any of the^ 
LHA and HHA aspiration and performance differences effected by 
the sex of the subject. The results indicate that children's".' 
per_formance on these Tasks'^varies directly as a function o,t 
^^b|Jth-order, and th^t these performance differences coincide / 
with mothers' perception of the child. These finding? supporlt 
previoxis research which suggest that diff,erent maternal expec;- 
tations for their first- and second-born children may affect the 
child's expectations and'performances , the direction of influ- 
ence being dependent on the nature of the task. 
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"COHESrOM:" CAUSE VERSUS EFfECT. Albert V. Carron and James R. Ball, 
University of Western Ontario. , 

The purpose of the study was to examine the direction of ^ 
causality for both cohesion and participation motivation with 
performance in intercollegiate ice.,hockey. Twelve teams (total = 
183) were tested for cohesion (ie. interpersonal attraction, 
personal power or influence, value of membership,^ sense of belong- 
ing, enjoy^ent^ teamwork, closeness .and total) and participation . 
motivation (ie, self, task and affiliation orientation) in early, 
mid and post season. The data were analyzed using a cross-laaged 
panel correlation technique. The results supported a conclusion 
that successful pffrformance results in increased team cohesive- 
ness; team coheslveness does-not produce more successful perfor- 
mance. There was no indication that high self, task and/or 
affiliation ttotivation either led to more successful performance 
or that successful performance increased the level of self, task 
and/or affiliation motiva'tion. 
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" "POWER ELITES'* AND AMERICAN SPORT. Mark Clark, Stanford^ 
University 

This study represents a heuristic exploration into the world 
of "power elites" in American society/ Hoch ( Rip Off The Big 
Game ) speculates about the role of professional sport team 
management within the concept of American power elites. The 
purpose- here is to add validity to Hoch's speculations. Inter- 
institutional links of team presidents^'in three professional , 
sports (basketball, baseball, football) vere investigated. 
Mills' ( The Power Elite ) idea of inter-locking elite positions 
of decision making was used as the conceptual basis for data 
gathering. Volumes of Who's Who were reviewed for data 

• pertaining to the respective presidents' sport and non-sport 
business. links. Government, education, media, and community 
"citidaaehip" links were also investigated. Data was found 
for 53 of the 67 (79%) listed presidents. Data shows that 
there were 206 business links, 32 governmental links, * 
29 educational links, and 31 media links. Categories are 
mutually exclusive. Trends, by sport, indicate that football 
presidents lean toward business links in transportation, oil 
and finance, /basketball presidents are heavily involved irt 

/^real estate and transportatio/ Baseball presidents are 
widespread in their business links. Other categories of 
links were fairly evenly distributed throughout the three 
' 3p.orts, except that more basketball presidents^ (proportionally) 
were involved in other sporG management. Ideology largely 
determines data interpretation, but trends seem to indicate 
that there ^re direct connections/relationships^ between sport 
ownership and: 

* 1) corporate/financial decision making 

2) political decision making % 

3) media/educational decision making , 

These, conclusions were then used to infer that sport ownership 
connects with the American ruling class/power elite at a 
peripheral level, and that sport could be used as a means of 
. mass society control.- Fur thej/ study should be undertaken to 
more firmly ett^blish the relationship of sport/power elite 
decision making ^and substantiate sports possible usage as a 
means of social control. " 
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TOE ATTITUDES^ FOUR-YEA? COLI£)GE FACULTY WOMEN TOWARD CERTAIN- 
QUESTlDNABIiTTRACTICES IN WOMEN •S ATHLETICS- Sally Hattig, 
Bowling Green ptate University; This research wks a part of a 
Master* s .Thesis su;bmitted in pa^ial fulfillment of requirements 
Jgbr Masters* 'Thesis under the direction of Dr, Kathleen M.\ 
Pearson, Western Illinois University 

The purpose of this study was to determine the attitudes of, 
four-year college faculty women towaxd certain questionable 
practices in women's athletics- •Attitudes were surveyed con-r 
ceming questionable practices in three categories: teagi^ 
^-sports situations; individual sports situations; and general 



sports situations. The survey instrument v^^as constructed and 
used to obtain the data. The instrument? consisted of forty- 
seven situation-response statements to which \he subjects were 
asked to respond by checking: "Strongly Approve"; "Approve"; 
**Neutral"; "Disapprove"; or "Strongly Disapprove." Each re- 
sponse was weighted as follows: "Strongly Approve", 1; 
"Approve", 2; "Neutral", 3; "Disapprove", 4; and "Strongly 
Disapprove", 5» 'The subjects were' full-time female physical 
educators and coaches .from eleven four-year public collegeg; 
and universities in Illinois during the 197^-75 academic year. 
One' hiindred sixty-nine possible respondents were sent a survey 
Instrument. One hundred thirty- two instruments were received 
thus representing a 78 p^r cent return based on the initial 
population. 6f these I32, fifteen were incorrectly completed 
lea\ring a total' population of 11? or 69 per cent usable return. 
Five comparisons were made using the mean response for each 
group. The researcher fo\and the greatest, reaction of dis- 
approval among current coaches concerning questionable prac- 
tices which occur in individual sports situations. Altho^u^. . ,1 
, the* subjects reacted to questionable practices in athletics 
V showing disapproval in all thfee categories, thp ^strongest 
disapproval >ras retjorded* in relation to questionable practices 
in individual sports. Team sports situations followed with 
the general sports situations receiving the least Strong re- 
action of disapproval. As the comparisons indicate, physical 
educators and coaches have a definite concern regarding ques- 
tionable practices in athletics and have reported feieir dis- 
approval of such practices. The mean responses of 'all eleven 
• groups of physical educators leaned more heavily^toward dis- 
sCpproval thfui toward approval concerning questionably prac- 
tices in^individual sports, team sports, and general sports 
situations . 
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*RELATIi)NSl!IPS BETWEEN SELECTED CHILD-REARING ATTITUDES OF 
PARENTS AND THE JUMPING AND THROWING PERFORMANCE OF THEIR 
^RE-SCIIOOL CHILDREN. Elizabeth StMinabl-Du key , Purdue University* 

In an Investigation of parental/M:hild-rearing influences on 
th-e motor development ' of preschool children, relationships 
between children's jumping ana throwing performance and parents' 
• cKild-rcaring attitudes were assessed. Parents were administered 
the Maryland Parent Attitude Survey, a fi.<y:ed choice instrument, 
to assess disciplinarian, indulgent, protective, and rejecting 
ctfi Id- rearing attitudes. Fifty-eight 3, 4, and f^year-old 
children and their parents part ic ipated. in the study. In general, 
permissive, indulgent ho^e envi ronments .char^ttterized by low 
disciplinarian, high indulgent, and hig!\ protective child- 
rearing attitudes were positively associated with higher ^ 
maternal discipline. • 
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• CtilLDHOOO GAMS PLAYED SUCCESSFUL WMSN: A PILOT STUDY. 
J.S. Toytmk,- Univcr«ity of Wsitchuictts;' V.M. Barficld, 
Uiilvtr«ity MinwS^ta. ^ , 

•The purpQse of the study was to j^nvestigate the type's of 
' gswft (chance, physical skilly st^tegy) played by successful 

during the «ges 6-»12 years. Previous rese.arch has shown 
^ sex differences in game preferences^ Specifically, females tend^ 
^o play^games of chance; males prefer gams of physical skill 
.and of physical skill and strategy. Accor^ng to the conflict- 
enculturation hypothesis ' (Robert 6 Sutton-Smit^, 1^63), games 
are xelated to childhood training practices, dames of chance 
ar^ associated with obedi^'nce traiiU^; games of physical skill . 
to achievement; games of strategy to responeibility.^, It was 
^ye<>^bf sized (hat ^successful wom^n *m£ght not "necessarily con- 
form to »the findings of women, in general. The research 
.reported here specifically deals with sex of playmates and ex- 
tent to whicli respondents perceiyed self as tomboys. A pilot 
•tu4x>ras conducted during 5©r^,l976, at the U^versity of 
Missachusetts. A mail questilbnnaire was sent to 408 full^ti^ 
professional academic and non-academic women with a returrirofelKi^ 
of 5Q%. The ques^tionnaire incltided demjjj^raphic' infonfAtion as 
well as background, questions , and a list of games used by Suttony^ 
§aiith and Rosenberg (1961). The data wa1i submitted to AIIOVaJi^ 
terms o£ t^^pcfs of games* played , as well a» reported preferen^s"^^ 
for individual ^ames by sex.^ Sex of playmates was signif ic«it 
for the number of male games and games^of physical skilly ^at 
is, thpse playing mostly with^males participated in these types 
of games. T^e extent of "perceived tonboyishness" was linearly 
related to-th^ total number of. games, the number of male gaines, 
the number of games played by both males And females,, the number 
of games of physical skill and the number of. games o^ physicals 
skill and strate^. These fi^yj^ngs suggest that succes^sful 
wof|«n miiy conform^ to both male and female patterns of gape 
preference. , . ' • 
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SPORT: THE METJSR STICK OF TfiE CIVIL WAR SOLDIER 

The Civil War soldier was the youth 6f America trying desper- 
ately to prove his manhood. Civil War diaries are replete with 
expressions of^ veneration for friends, comrades, and even 
distant acquaintances who died with their face to thei enemy or 
who (Jisplayedrft^oic valor on the battlefied. Yet, there were 
- other less perilous methods of proving One's worth or of courting 
the esteem of one's fellows. 

Sport was the measuring ground for. assessing specific compe- 
'tencies thought to be related to manhood. The Civil War mind 
was saturated by the notion that men and heroes possessed ^)hys- 
ical skill and physical courage. During the Antebellum period 
heroic types such as Andrew Jackson and Daniel Boone had been ^ 
dressed with Athletic metaphors depicting them as chivalric 
sportsmen possessing'^g^at quantises of physical skill and 
^ physical courage. Ante^fe^ium-'S^cial critics such as Thomas 

Wentworth .Higgenson and Oliver Wendall Holrfgs had implied that 
the declensions of American society were-^omehow' related to the ' ' 
apparent lack of athletic skj/l and courage. The soltiier - 
society esteemed physical skill and physical courage because 
they had been nutured in a socH^ty that valued these attiu-butes. 
These were the competencies which were required for manhood. 
' ; In the soldier fraternity sctci^l acceptance was related to 

displayed bravery and displayed athletic s^kill. Jhe individual 
^ was judged, hnd indeed judged himself, on t^e basis of how well 
^ he could ride a horse, box, hit;, a baseball, {)4,tch a quoit, or ' 
,s excell in a variety of other sport activities .^A large number 
of 'civil War •soldiers were famous within their own units because 
of their physical prowess. They hold the esteem and awe of 
their ^comrades and were "it not for this,^ their names aiTd exploits 
would remdirs^ith the historically voiceless. For many Civil 
War soldiers athletic prowess was an organic part of self 
concept. Much like present day Saturday night ^athletes , 
' exploits on the sport field became expanded in the telling. 

Sport, then, w^s a measuring ground, a meter stick used to 
"-'^assess competencies such as physical skill and physical courage. 
These were the Civil War soldiers' prerequisites for manhood 
and social acceptance. Courage and physical prowess had to be 
displayed. Snowball shirkers and baseball flops need not apply. 
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THE DECLINE OF ATHLETICS 'At'tHE CARLISLE INDIAN SOIODLS. , ? ^ - 
Maxwell Howell aod Reet A. Howell, San Diego State University* 

The Carlisle Indian Schopl was an educational institution for . 
Indians, the first school to be opened by the government (1879) 
for that purpos'b. It was the first such school to. receive 
congressional recognition and appropriatiorjl The purpose of this 
study was ^o analyze the demise of athletics at the Carlisle 
Indian School. The beginning of the school's sport participation 
was in 1893 » with only two football games being played. The 
football team was disbanded in 1918, but in its short history the 
feats of its athletes becatt^ legendary, particularly in lacrosse, 
football and track and field. • 

' 'The historical method of research was. utilized, primary and 
secondary sources being consulted. The most important primary 
documents were the Hearings before the Joint Commission of the ' 
Congress of the United States, held in February "^6, 7, and 8 and 
.March 25, 191A, under the chairmanship of Senator Joe T. 
Robinson. At these hearings, at which 6l witnesses appeared 
(staff members,vstT|dents, individuals from the community), it 
became evident yiat there were serious morale problems at the 
institution, whicli led to it eventually being closed by Congress - 
in 1918.' The "history of the Carlisle Indian School, then,' was 
a mere 39 years. 

It was concluded thaj: there were a number of reasons for the 
demise of the institution. Among these were societal changes 
themselves, which affected the type of student ccping^^to 
Carlisle, and his and her attitudes. The non-English speaking 
Indian of 1879 differed markedly from J;he ^Anglicised fndian of \ 
1918. The outing program, where students were sent to learn 
"white ways," had lost much of its meaning and effectiveness. 
There was evidence of graft and corruption the superintendent, 
and he-was hated by the student body. There was evidence' of 
bnjtalization of students. But among the most damning of the 
evidence was directed at the corruption in athletics, the 

^proselyti^ation of athletes, under-the-table payments, special 
privileges for athletes,, the pdsuse of athletic funds, and the 
gerieral* dislike of th'e attitude and approach of ."Pop" Warner. 
The elite athlete developed by Warner at the school, with the 
special privileges that resulted, was a definite factor in the 
low morale of the school, and its demise. The Carlisle Indian. 
School's story of glory became a story of shame, with athletics » 

a key cause in the decline. This study is thp first to make use 

of' these primary documents'. 

Maxwell L. Howell 
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A BALL GAME PLAYED,^ BY THE FLORIDA .SEWINOLES DURING THE GREEN 
.CORK FESTIVAL. Harol^i^A* ^Lerclf ^nd Vaula D, Welch, University^ * 
*of Florida, ' ^ - 

The purpose of this investigation \^as to describe the type of 
ball game played by the Florida- Seminole Indian^ during their 
.observance of the Green Corn Festival,^ A descriptive as well as 
interpretive research design was used. Techniques utilized were 
content analysis of pertinent literature and personal interview. 
Very liAtle if any attention has been given to the study of games 
of Jjhe Florida Seminole Indian* Because their culture has been 
passed from generation to generation by word of mouth, no 
written records of the Seminole pe<5ple exist, Aftifacts siich 
as pottery and coins Vere not used to depict their activities. 
Even their origins are uncertain, however, there is evidence 
to suggest that by 1715 a group of Indians settled i"n Florida 
* who canf? to be known as the Seminoles, The Green Corn Festival, 
an injportant religious observance, was celebrated yearly in late 
June or early July, Included in the festival was, a ball game. 
' A circle, approximately thirty feet in circumference, was drawn 
on th€ ground an^ a pole was errectec in the center of the 
circle, "A player on the offensive team, composed of any number 
of persons, caught the ball with a long handled racquet and 
threw it at the pole in an attempt to hit it for a score, The- 
defensive team, of equal number, tried, to prevent the ball 
from hitting the pole. It may be concluded that a variety of 
games did not play a major role in the Green Corn Festival. 
Four factors can be attributed to this: 1) th^ee Seminole wars ^ 
with the United States between 1817 and 1858, 2) removal of over 
four thousand Seminoles by the United States to Oklahoma after 
the second Seminole, war, 3) retreat by the Seminoles to the 
hostile environment of 'the Everglades, and 4) the collective 
nature of the Seminoles in noncompetive and organized competition 
is not a major factor in their culture. ' 
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STRONG BfiDIES, HEALXgFUL REGIMENS. AND PLAYFUL RECREATIONS AS ♦ 
.VIEWED Iy UTOPIAN AUyHORS OF THE'RENAISSANCE. Roberta J. Park, 
University of Califo^iiia, Berkeley. - 

Although "Utopias" have often been viewed as nothing more 
than impractical schemes, there are many students of social his- 
tory who would agree with Cassirer that Utopian literature has 

, traditionally pr'ovide4 for mankind a much-needed vision of a more 
ethical and humane future. (The influence of Utopian thought is 
hever far removed. For example, the Utopian theme has been a 

'^•^topic at recent American Historical Association and Pacific^ Coast 
Branch AHA annual meetings). All ut^opias certainly have no't ad- 
vocated the same means for attaining their goals, but most do 
share in common the fundamental objective of seeking to establish 
a better society. Consequently education (the chief instrument 
of both individual and social perfection) and hygiene and bodily 
fitness (which increase the likelihood that such p^fecfion may 
b% attained, and then enjoyed) have often received- considerable 
attention in literature classified as *'utopian." Utopian authors 
have also often sought to achieve, a ^balance between work and lei- 
sure, and a generous amount of time is frequently recommended for 
recreational pursuits. In such instances the author is confront? 
ed with the task of ensuring that this leisure will be filled 
with pleasurable and constructive endeavors, and participation in 
active physical pursuits is often advocated. The emphasis, it 
may be worth noting, is consistently placed upon active partici- 
pation, not .spectating. A considejable number of the "utopias" 
which have come to be regarded as historically important appeared 
during the Renaissance as men came increasingly to believe in the 
possibilities of a future which allowed room for the efforts of* 
individual human beings. More*s Utopia , Campanella*s City of the 
Sun and Andrae^s Christ ianopolis are generally held to be the ma- 
jor Utopian works of the 16th and 17th centuries (and prototypes 
of many later schemes). Each gave a prominent place to hygiene, 
physical activities and bodily recreations. So did works like 
Bacon *s New Atlantis and Rabelais* The Abbey of Theleme , often 
included among the more important commentaries of. the period in 
the Utopian genre, as well as did such lesser-known treatises. as 
Nova Solyma » This paper investigates the interest in hygiene, 
physical activities and recreation demonstrated by the authors of 
these and other 16th and 17th, century Utopian works, ami si^gests 
their importance to the attitude which holds that regular physi- 
cal education and active recreations must be provided in" any well- 
ordered society. 
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, EARLY TWENTIETfi-CEN^UaV ARROW, JAVELIN, AND DART GAMES OF THE 
WESTERN NATIVE AMERICAN. Wilma J. Pesavento, University of Illi- 
nQis at Chicago; Lisa C. Pesavento, Crete Monee High School, 
201 U.- ; . * , 

The general purpose of this study was to determine whether the 
^traditional native American bali games continued to be positive 
culture traits of the American Indian in the early tvjentieth 
ce,ntury. Specifically the investigation was centered about (1) 
determining the current ^row, javelin and dart games of^ western 
native ^ericans, {!) determining the geographical spread of the 
garnets among the culture areas and tribes, (3) determining the 
characteristics of the various games, and C4), determining the 
presence of roi$sile games in the current mythology of the tribes. 
Data ifor this investigation were researched from the Seattle 
photoiyartist Edward S. Curtis' twenty volume work. The North 
American Indian , a thirty year effort to record the customs and 
character of the western American Indian during the early twen- 
tieth century. Curtis* volumes revealed that of the eighty 
tribes he^bserved, forty currently possessed arrow, javelin, 
and/ or dart games. Tribes within tTte Great Plains^ California, 
and Northwest Coast culture are^s were most likely to have been 
current 1/ playing such games. Of the three types of missiles 
used, arrows and javelins were most common. The arrow, javelin, 
and dart games were of three general types in Curtis* accounts. 
The most common type was the wheel and missile game where the 
target to be struck iVas the rolling wheel. Also common was the 
contest with -a fixed target. Games where the missile was shot 
or thrown for (distance were least common. Each type of ^ame was 
played with a strong degree of similarity within the several 
culture areas, \ Of the scores of currently told myths Curtis in- 
' eluded in his works, few contained reference to ar,rx)w, javelin, 
and dart games, All but one reference came from the mythology of 
1- tribes»from the Great Plains culture" area. Within the oral , ^ 
tradition of the Plains Indian, such games had been present in 
the i^ultuPf from ^arly times. 
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COMPBTITIVE SPORT AND THE "CULT OF TRUE WOMANHOOI>": A PARADOX 
AT THE TURN OF THE CENTURY^ Mary Lou Squires, Texas Woman's 
^nlversity. ; ' 

^ • • 

The focus of the study was on the period from 1890 to 1910 
-when competitive sport for college women developed in the eastern 
women's colleges. The investigator hypothesized that Louisa May 
Alcott was a major influence in popularizing a new image for 
women. Observers of the social scene and contemporary critics 
commented, on Alcott's^social action efforts, as well as her in- 
fluence on the young after the 1868 publication of Little Women . 
Alcott supported vigorous exercise and rational dress for women 
and depicted a lifestyle that encouraged participation In com- 
petitive sports. The, investigator examined contemporary period- 
icals and accounts of the period to establish the societal ex- 
pectations for women. Findings suggested that the main role for 
woman was that of wife and mother; however, increased opportuni- 
ties for education encouraged women to engage in professional 
end^vors and volunteer activities. Society recognized teaching 
as the most acceptable profession open to women. The eastern 
women's colleges were instrumental in upgrading the ' teaching • 
profession for women. These prestigous colleges of fered a . - 
liberal arts curriculum but most students had professional ambi- 
tions that, differed from the societal ideal. College womeij^ were 
constantly admonished to remain "winsome and wom^bly"', and it was 
within these liflittG^ that the challenge of cotopetitive sport was 
accepted, as had been the challenge of rigorous scholarship for 
women. College authorities ' supported sports participation as a 
way "to insure pliysical fitness in students. Society began to ' 
recognize the importance of healthy, intelligent mothers to the 
well-being of families, and an idea espoused by the colleges, 
"the whole-hearted, rosy- cheeked. girl who played for the joy of ' 
playing" sought acceptance. Graduates of eastern women's colleges 
took positions in colleges, preparatory and secondary schools / 
Hirowghout the country and they spread 'this revolutionary idea of 
sport" for girls and ^omen. Based on the findings of this -study, 
it was concluded. that students at the selected women's collegejs^'^ . 
served as a socio-cultural bridge between the pas-t and the- futwe. 
The restraints of the past were reflected in the dress and P-la^r 
ing rules of the new sports for women; whereas, the f reedom* x)f 
the future were reflected in competition, team-work, and vigofdaa-' 
activity. Alcott had presented this socio-cultural bridge in- 
fiction before it occurred in life. Her heroines were free/ ^ 
independent, 'and vigorous women who remained "old fashioned 
girls"— womanly, loving,- and loveable. 

• fi^^^^y Squires 
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THE 1922 PARIS ;tRACK AND FIELD MEET: Ef^FECTS OF COMPETITION ON 
AMERICAN WOMAN. Paula D. Welch, University of Florida. 

The primary purpose of the study was to determine the effects 
of America's first distaff entry in international track and field 
cpmpetit^ion. Specifically, the August; 1922 track {nd field meet 
and its effect on women's competition in the United^tates was 
analyzed. Data for this investigation were gathered /from 
pertinent literature, interviews, newspaper articL^ and minutes 
of the Amateur Athletic Union of the^Wnited States. Dr. Harry 
E. Stewart was responsible for gathering the American team that 
competed in Paris. Stewart, President of the National Women's 
Track Athletic Associatioji was a leading prooonent of women's 
track and field in this country. The athletes competed without 
the a{)proval of most women physical educators in the United 
States. The Committee on Athletics forewomen of the ^nierican 
Physical Education Association disapproved of thel^aris meet 
because track and field forwomen was new and loosely organized. 
The committee did not-.b^lieve that American track and field 
participants warranted^international exposare because a national 
team cou|d not be properlyi.«i6hosen ffoh the haphazard programs. 
Anong the formal objections were those voiced by the American 
Physical Education Association, the Playground and Recreation 
Association "and the Women's Division of the National Amateur 
^ * Athletic Federation. The most frequently voiced objections to 
highly organized sport focused on: 1) overexertion during 
competition, 2) limited opportunities /or a few skilled 
parti efpants^ and 3) exploitation of athletes. After the ]922 
Paris track and field meet, concern regarding the effects of c-dm- 
petition was reinforced when'^t was learned that aS^number of. 
contestants showed, severe exhaustion after their competition'^ At 
' least one American competitor was unable to enter some of the 
^ events because of illness associated with training. Results of 
this investigation^ indicate that the Amateur Athletic Union 
became^ioterested in controling women's- track and field in the 
United States after the 1922 Paris meet. In addition, the 
American entry in Paris was partially responsible for the first 
meeting of the Women's Division of the National Amateur Athl^ic 
Federation and* its subsequeni^ platform. Finally, the meet was a 
factor in the Olympic protest and influenced the curtailment of 
women's collegiate competition in the United States. 
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GAMES OP CHILDREN AND YOUTftS THE ANCIEfJ]^ WESTEim .WDRLDt^ J 1 
Heet A. Howell, San Diego Stated University.' \ '{ % ff 

The present study was to examine the extent of children's and 
youth's games in the ancient western world. Literary and 
archaeological evidence were utilized, as well as visitations 
to the major museums and archaeological sit'es represented in the 
study. 'The following civilizations were examined in the study: 
Sumerii™ Hittite, Assyrian, Iranian, Eg^ian, Minoan- 
-Mycenaea(n, Greek, Etruscan and Roman. The time period covered 
was, rcAighly, from 4000 B.C. to 60^ A.D. 

It^/Was concluded that the following children's activities 
were in evidence. Sumerian - toys (model chariot and boat)'. 
Hittite - dice or knucklebones, top, toys. Assyria - in the 
earfy education of the King he was trained in riding d horse, 
ar^eryij throwing lances, chariot ry and holding the shield, 
hyhting; other activities were dice, toys. ' Iranian - .archery, 

pear throwing (contests were held in theee), running, 
pentathlon, riding^ jousting, hunting, falconry, toys. Egyptian - 
^swijTiming, acrobatics and gymnastic games, standing on a partner's 
/ back,. yoga or running on knees, wheeling or spinning game,"t\ig 
of war, pick-a-back, playing on father's back, kicking game, 
hoop trundling, guessing games, balls, shell game, throwing games. 
Minoan-My c enaean - knucklebones, toys, swing, "house." Greek - 
dancing, running, jumping, ball-playing, wrestling, javelin, 
" discus, jumping, kicking buttocks with heels, swiiraning, boxing, 
pancration, archery, hunting, bare-back riding, toys, dolls, 
rolling the hoop, fishing, bouncing a ball on the knee, diving, , 
ball game with youth on anoth^er's shoulders, blind man's buff, 
pick-a-back, swinging, see-saw, mora, string game, dice, 
knu6.klebones. Etruscans - javelin throwing, ^acrobatics, tops. 
Roman - model chariots, hunting, hoop play, nut games, toy 
^ houses, odd-and-even, riding a long stick, tops, knucklebones, 
buffet (sticking game), acrobatics, horse riding, harnessing mice 
to a smalis chariot, pick-a-back, fishing, boating, toys, playing ' 
with pets, "jar" game, see-saw, kite flying, games of chance, 
blind man's buff. 

It is not meant to be inferred that these were the only games 
played by children and youths in the ancieajfewestem world, rather 
that these are the activities supported bylEterary and 
archaeological evidence. Slides will be utilized to demonstrate 
much of the evidence. 
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USINQ,dROSS-MOTOR ACTIVITY TO IMPROVE LANGUAGE ARTS CONCEPTS 
BY THIRD GRADE STUDENTS. Kenneth A. Penman; Jon R. Christopher; 
Geoffrey S. Wood; all autliors Washington State Unive^rsity. 
v> . 
The objective of this investigation was to test, the 
hypothesis that enjoyable motor activity, when associated with 
■cogrtitive learning, produces an increase in the ability of 
third grade students to adquire language arts skills. Two 
third grade classes were taught language arts skills using 
passive and active games. One experimental group used active 
games and the second experimental group used passive games. 
A games period of 4 weeks preceded by a pre-test and finished 
with a post-test, was used tt) teach the classes the Necessary 
capitalization skills listed in the curriculum. Eftch class 
was given 30 minutes of games, 4 days a week, over ;:he 4 week 
period. The same procedure was duplicated for teaching the 
concept of punctuation, however the active and passive groups 
reversed roles while learning the second concept. The group 
that was taught capitalization skills by active games, was now _ 
taught 'punctuation skills through passive games* A third class 
acted as a control group in that they were taught the same 
skills in the "traditional" manner. Six active and 6 passive ^' 
games were developed for the two language arts concepts of 
capitalization and punctuation. Analysis of covariance was 
used to compare post-test means. A£ the end of the first 4 
jweek capitalization unit there was no significant difference 
in learning between the passive game class and the control 
cla^s,^__Lh£ra_was-a significant dif f erence " in the learning of 
the' active game class 'compared . to the passive an^ control 
claGses. At the end of the 4 wedc punqtuation unit there was 
a significant differen(:e between all 3 groups. Analysis of 
covariance was also used^to compare performance for retention. 
Only one group, the passive games class in punctuation, had a 
significantly better retention rate. It can be concluded that 
learping was gre^iter wl>en games were used. 
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CHILDREN'S DOMII^ANCK AND DIRECTIONAL AWARENESS AS A FUNCTION OF 
CHRONOLOGICAL AGE. Barbara Clifford, California State Polytech 
nic University ^t Pomona; Dr. Stanley Bassin, ,advisor. 

The purpose of this study* was to determine if the develop- 
ment^of dominance, or preference;., of eye, han^, and foot as 
well as directional awareness ability was a function of 
chronological age. The 138 boys and girls were gjrouped by ages 
7, 9, and 10, and were matched according to sex. They were 
distributed so that each group had 23 pairs of subjects. Jhe 
motor behavior testing included three tasks with three trials 
per respective task, equal to 36 response opportunities for 
eye, hand (supervised) hand (unsupervised), and foot. Eye 
preference appeared to have been already ^established by age 7 
for 95% of the subjects. Hand preference had not been clearly 
established at age 10, but did increa^se as a functipn of 
chronological age from 62% at age 7 to 82% at age 10 with 
unsupervised ski/ls as a criterion measure. When superv^ised 
skills were used as the criterion measure, over 95% of the 
subjects demonstrated a consistent hand usage b> age 7. Foot 
preference was established by age 10 for 37% of the ^youngsters . 
Botli hand and foot scores were influenced by tasks^-and inter- 
task performance. Discriminatory power was greater the 
intra-task mettiod than the. single trial method for assessing 
hand and foot preference. Directional awareness result^ indi- 
cated a stati«>tically ^significant developmental pattern as a 
fun'ct'ion of ^hronologica 1 age (x2=7.78 p<.a5 df=l) . The 
results of this study led to the following conclusions: 
(1) Eye preference and directional awareness appear to be 
established by early childhood^ ,and (2) Task selection . 
influences the determination of youngsters hand and foot 
preference, and (3) Intra-task reliability appears to be more 
accurate in assessing hand and foot preference than the^ise 
of single trial tests. 
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EFFECTS -OF OBSERVER SF,X AND INFORMATIONAL - MOTIVATIONAL 
COMPONENTS OF MODEL'S DEMONSTRATION ON MOTOR PERFORMANCE. . 
Deborah L. Felt^, Plymouth State College; Daniel M. Landers, 
Pennyslvania^ S-tate University.. 

The effects of the informational and motivational components 
of a model's demonstration on motor performance were investi- 
gated. A secondary aim was to examine the effects of observer 
sex on observational learning. Male and female fifth- and sixth- 
grade students (N=80) were compared under four conditions com- 
prising the presence or absence of informational and/or motiva- 
tional cues using the Bachman ladder-balance' task. Access to 
.informational cues was manipulated by means of a model demon- 
stration. Motivational cues consisted of a model providing 
subjects with verbal KR of model ' s 'prior task performance. 
Results of the Sex x Inf ormation-al Cues x Motivational Cues 
(2x2x2) ANOVA indicated that males had higher average 
performance scores than females. These differences, however 
did not appear to bo due to greater modeling by males. Subjects 
receiving a model demonstration had higher performance scores 
than subjects not given a model demonstration. The results 
were interpreted as providing evidence for the inf orpiatioyial 
component as the primary element in affecting motor performance. 
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HOW, WHEN, AW WHERE TO USE DEMONSTRATIONS: ^UGGES-FIONS FOR JfflE 
PRACTITIONER* Donna M. Landers, The Pennsylvania State Univer- 
sity. ' ^, 

> * 

The purpose of thi^ paper was to review literature that dis- 
cussed a dumber of variables that are important to consider when «c 
performers learn by mean s^ of a demonstration. Specificallyr trhe ^ 
research evidence was interpreted for the practicing teacher. 
In ^physical education^, teachers rely mo.st often on teaching by 
Q demonstration so the material, performance of*a motor skill, is 
observationally learned by the student. In order to success- 
fully perform a mcrtor skill, the learner must attend to and 
•retain tiie important aspects of the demonstration. Motor 
reproduction or performance of the skill improves with practice 
but is initially dependent upon the strength, timing an3 coor-, 
diTratioii"^f the learner. The research evidence friom investiga- 
tions conducted in controlled conditions on video-tape replay, 
demonstration and loop films provides the practitioner with map^^-^^ 
important points that are invaluable when attempting to teach 
motor skills by mtans ^of a demonstration, filmed or live. This 
information may enable instri|ctors to bettej jud«ge the effective- 
ness of films they may wish to purchase or perhaps majce them- 
selves. When a film is used to demonstrate a motor skt'll,^ 
certain attention-directing deVices ca/ enhance observational 
learning. Techniques such as narration, slow-motion, filming 
angle (subjective or objective), close-u^s, and others were 
discussed in relation to their highlighting relevant aspects 
of'^^a skill to be acquired by. the learner. Suggestions for 
dividing motor skills or sequences* into segments so , the learner 
can aftend to more important asp^ects of a skill were ^provided . 
Ways in which the learner can better remember what he attended ' 
to„ such as mental rehearsal, were discussed v^itli an emphasis* 
placed on maximizing retention* Finally, the reasons for pro- 
viding demonstrations that "fit" the developmental level of the 
chifd, cognitively and motorically, were explained. Many 
examples were su'pplied throughout whenever technical research 
evidence was reported. ^ " , 
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A PALMAR SWEAT BOTTLE MEASUREMENT AS AN Il^pEK TO COMPATIE CHILDRENS 
^PHYSIOLOGICAL REACTIONS TO CpMP^fTITIVE AND PROBLEM-SOLVING 
ENVIRONMENT^. Allan Rupnow, Iowa SCat^ 'University. 

The accivacion levels of 120 foif?th, and fifth ^rade^ children 
were collected via a relatively new physiological measursn^nt 
Called the Sweat Bottle Measure. This measure was used t\sr deter- 
mine palmar^sweating of s^ibjects involved In different teaching 
strategies./. In this method a small pl§^tic bottle container of 
distilled ^ater is inverted on a fingertip for five seconds, then 
capped. Sweat ions are collected and increase the conductivity 
of the ijottle's contents:*^ the more sweat collected, the greater 
*fche conductivity. Conductivity is measured at; some convenient 
later time by inserting ^an electrode holder with electrodes into 
the bottle and recording the voltage drop across the solution. 
Reciptocals ^f ^the voltage readings then express palmar-sweat 
level in conventional conductance terms. The teaching settings 
during which sweat samples were collected were problem-solving 
and compeJitive situati'ons. The problem-solving' approach con- 
•siste^d of exploring and inventing different ways of moving with/ 

. on s^iall and large apparatus; while the competitive approach con- 
•sisted of participating in contests and races with/on small and 
large apparatus. The collected sweat samples reflected the sub- 
jects' 'sweating prior to^the skill or game^ phase of an elementary 
physical, education class.' The' dependent variable, method of 
teaching, was alternated each' session and repeated a total number 
of six times for a^ the 120 subjects studied.' The experimental 
environment (elementary school gymnasium) was controlled to 

, reflect constant room temperature, lighting, and indoor condi- 
tions, in Iowa's mid-winter season. Sweat bottle readii^s- for the 
three competitive periods were averaged, as were the readings for 
the three problem-solving periods, for those subjects (N=110) 
with complete data. A split-plot analysis of Variance (ANOVA) 
examined the effects of palmar sweating on ^Sex (male versus 
ffemale) , Method (problem-solving versus competitive) and the Sex- 
by-Method interaction. While the split-plot ANOVA Sex and Sex- 
by-Method were nonsignificant, the Method effect was highly 
significant: F (L,1Q8) = 110.81, P< .001. It was coijf:luded 
thalt fourth, and .fifth grade children o'f both sexes exhibited more 
palmar sweating uQder competitive conditions than under problem- 
solving conditions. It was also concluded that the sweat .bottle 
measure is a use ful^technique for collecting physiological ' 
infomation, especially in a natural »class setting and partic- 
ularly with children f^om a standpoint of testing efficiency. 
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THE EFFECTS OF CKYOKINESTUESIA UPON MOTOR* TE^ORMANCE . Lynn A. 
Simon, Ohio University, 
/- . • 

Problem * This study attempted to detern^fe^ the effect of 
partially blocking elbow and knee afferent ^apB^ptdrs from 
cortical control by localized^ hypothermia dtir^i^g the performance^ 
of, simple motor skills* ^ 
Procedures * Six women graduate students, majoring in physical 
education^ were tested in dart throwing and soccer kicking under 
normal conditions and^under cryokinesthetic conditions. Each 
subject performed 10 throwing trials ^nd 10 kicking trials under 
normal conditions,. After ice application's o.^ approximately one- 
half "hour, each subject repeated the 10 throwing trials and the 
10 licking trials* , Measurements, .from electrogoniograms» were 
taken for accuracy, range of motion, time of performance, and the 
velocity of performance. 

Findings . Ice application for 30 to 37 minutes on'^the elbow and 
knee joints produced a drop in skin temperatuue of between 18 and 
27 degrees ^Centigrade. During prolonged ice application, ^ skin 

^temperatures alternated between cooling and warming. Apparently 
circultftory activity tended to cause a warming trend 
periodically. Subjects reported a loss of sensation in the iced 
joint and were unable to judge the precise movement occurring in 
that joint* Accuracy decreased on throwing and kicking skills 
aft-^ ice aprplication. *In^l2 peVf ormanlbes of throwing and 
kicking, range of motion was decreased in nine and inctjeased in 
three of the performances after ice application. During" the 12 
performances, six throwing and six kicking, time of execution was 
^ decreased in eight and increased in fouT during the cryo* 

' kinesthetic condition* Linear velocitrf.es wece slower when Che ' 
joints were cooled in allf'12 performances* There appeared to be 
no correlation between the degree *of joint cooling and the 
decrement in performance* 

Conclusions . The decrement in thfe performance of selected throw-* 
""ing and kicking skills under cryokinesthetic conditit>ns indicated 
that afferent joint receptors in the elbow and knee joints are 
iiSportant in motor performance. Cryokinesthesia appeared to be 
an effective techniq^ue for blocking afferent nerve impulses from 
coitical control. SiA>jective reports of the Individuals in this 
stidy indicated that 'elbow and knee joint afferent receptors 
were important in kinesthetic perception* . - ' 
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INTERACTIVE EFFECTS OF RESISTANCE AND FACILITATION PATTERNING 
UPON REACTION AND RESPONSE TIMES, Pa*] Surburg, The 
Universi,ty of West Florida. 



The purpose of this study was to determine the interactive 
effects of different amounts of resistance with proprioceptive 
facilitation patterning upon reaction, movement and response 
times. Fifty subjects from The University of West Floitjda 
participated in this study. Reaction time, response time'-one, 
response time-two and movement time (response time-one minus 
reaction t4me) were measured prior to and following training 
sessions. Response time-one was the Interval from the onset of 
a light stimulus until the following was accompl i shec) : wrist 
flexion; elbow flexion, and supination; shoulder flexion, 
adduction and external rotation. Response time-two measured Jthe 
elapsed interval taken to move ^8 cm. in a shoulder flexion, 
elbow extension pattern. Subjecjts were randomly assigned to or?e 
of the Folloviirf^ training groups: weight training, 
propr iocept>ve facilitation patterning (PNF) without 
resistance and proprioceptive facilitation patterning 
maximum resistance. The weiflht training group did ten 
repetitions maximum of arm (turls each session. Subjects in the 
PRF without resistance gtoap executed ten flexi5n-adduct ion- 
external rotation patterns of the upper extremity ^ch session.. 
The PNF group with maximum resistance followed the same ^ 
procedure as the other PNF group with the exception that an 
assi stant appl i ed maximum resistance to all sequ^ces. All 
subjec.ts engaged in their training program three times a week , 
for six weeks. ANOVA revealed no significant differences 
between training groups. Wit||ln the limitations 6f this study 
proprioceptive ,f ac i 1 i ta t ion patterning without resistance or 
with maximum resistance did rfbt cause significant; changes in 
reaction time, movement time and ^response time. 
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NfEASURES OF BODY COMPOSITION AND PERFORMANCE IN MAJOR COLLEGE 
FOOTBALL PLAYERS, Edmund J. Burke and Harold H, Morris, Ithaca 
College; Edward Winsio^^ and William V. Strube, Syracuse Univer- 
sity, 

' **The purpose of this study jj2s\^o ascertain the effectiveness 
of selected performance" a;jd^dy composition measures as indica- 
tors of the changes that/occur to major college football players 
as a result of participation in an off season^ conditioning pro- 
-am. Forty-eight prospective members of the Syracuse University 
football team trained tlTree days per week for a period of eight 
weeks during the winter months of 1975- Included in the training' 

'program w^re isokinetic concentric and eccentric exercises. Dur- 
ing the final six weeks of training, a h5-miii circuits ti'aining 
program was added to the ccn(idtioning routine which im^luded: 
12 min of steady , state running, a^series of ail-out , sprints , and 
a' series of football specific "agility" exercises. Performance ' 
tests administered prior to and following the program included 
the mile run, and maximum weight lifted Sot the bench press and 
the l^g squat. Skinfold calipers ver^ used to measure ^sub- 
cutaneous fat at six regions of the body. Body density and lean 
bc/dy mass were' predicted employing a regression equation by 
Pascale, *An analysis of the results' of e multivariate analysis 
of variance, indicated that a weighted vector of pretraining per- 
formance and bod^ composition measures differed significantly 
from a similar value based oft post training assessment. The vec- 
tor associated with the greatest characteristic*^ root was analyzed 
to ascertain those ^ria'KLes that were most susceptible to change 
as follows: body density, a,006 tc 1,007; perdent body fat, 
r6,79 to l6,02; fat weight, 35.62 to 3^-10 lbs. Employing* post 
test performance and body composition measures and the ^0 yard 
dash, stepwise multiple discriminate function analysis was em- 
ployed to -determine tfie percent of proper classification pf per- 
formance as^ starters, players who did not start or non-players 
dxiring the subsequent 1975 football season. Of the l6 starters: 

ill were -properly classified, one was classified as a player and „ 
four were classified as non-players^ Of , the l6 ncm-starters : 
four were classified 'as starters, 11 were classified properly and 
one was classified as a non-player. Of the l6 iion-players three 
were classified ^s starters, three were classified as nqn- ^ 
starters and 1) were properly classified,jx.Th\is, the discriminate 
function properly classified 67 percent of the players into their 
reside ctive grour)s . ► . » " * 
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VALIDITY OF BODY COMPOSITION PREDICTION EQUATIONS IN UNDERFAT, 
NORMAL FAT, AND OVEREAT FEMALES. V. Katch, F.I. Katch, and S. 
Sady. Physical Education Departments .University of Michigan and 
Queens College of the City- University of New York, 

Criterion lean body weight and percent body fat data were ob- 
tained on 25 underfat (^20% fat), 3^4 normal fat (20-30% fat)' and 
17 overfat ( > 30% fat) femdle subjects. In addition 5 skinfold, 
9 diameterrT- and 17 girth measures were taken. Ste'p-wise multiple 
, linear predictl^on equations with percent f%t as the dependent 
measure, and skinfold ,jdiameter , girth measures^ age, body weight, 
and height as the dhd^endent measures were computed.^ For all 
three groups the girth measures yielded the highest multiple R's 
(7 .90) with the smallest errors (^+'3% fat). Cross validating 
the individual equations between the groups revealed substantial 
errors (7+5% fat, R*s = < .75. Also three published equations 
were validated on eatti group. Large errors resulted (> + 7% fat*, 
R*s =4*70). The data indicate the necessity to use percent body 
fat-body size-specific equations when at^terapting to predict percent 
body fat irn females. , . 
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SKELETAL mSCLE FIBRE CbMPOSITION AND BIOMECHANICAL^ ASPECTS OF 
PERFORMftNCE. Paavo V. Komi, University of Jyvaskyla (Finland). 

Human skeletal muscle fibre composition has been shown to J)e 
genetically determined (Komi, et_al. .1976) and to influence 
strongly such a measurement of physiological performance as 
aerobic power (Rusko, £t^ al. . , 1976). This study was designed to 
investigate the Relationship between muscle fibre composition 
and. frequently used biomechanical perfonnance measure, the^ 
vertical jump. By using the routine biopsy technique, samples 
were taken from the va'Stus lat'^eralis , muscle of 33 college male 
students. Histochemical staining method (ATPase) was used to 
classify the muscle fibres as slow (ST) or fast twitch (FT), 
fibers. Each subject performed. a vertical jump on a force plat- 
form both from a static (SJ) and a free position with counter 
movement (CMJ) . In both conditions the hands were kept 6n the 
hips during the entire movement. The data indicated that in SJ 
the various^ parameters of the .f orce^platf orm record - height of 
rise of the center of gravity, mechanical power, average force ^ 
and net impulse - were all Significantly (P<.OL) related to 
t|ie mjLiscle fibre compos iti,on.J^ Individuals witt\, a higher per- 
centage of ft' fibers were characterized by better performance 
on all ^^f these measures. Similarly' in CMJ-condition the height 
of rise of the center of gravity and*net impulse were positively 
(P<.01) related to % FT fibres. The results are in agreement 
with earlier 'findings on force-velocity (Thorstensson, et al. , 
1976) and force-time (Viitasalo and Komi, 1976) measurements. 
It is concluded that the skeletal mustle fibre compositfion is"" 
an important structural parameter influencing the iaiomechanical 
as/ects of performance. / ^ 
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CHANGES IN BODY COMPOSITION AND STRENGTH OF WC^IEN BASKETBALL 

PLAYERS DURING T^E BASKETBALL SEASON 

Nancy Oyster, Colorado State University . 

Subjects were 19 volunteers from the^Ohio State B«iversity 
Women's championship basketbal^ team that won the MiSwest re- 
gional tournament. Measurements were taken before and a"fter the 
season. Skinfold measures included iliac crest,, triceps, sub- 
scapular, calf. Body density and percent body fat were computed 
using the Sloan-Weir nomogram. Girth measurements of biceps 
(flexed and reTaxed) , low^ arm (contracted and relaxed), deltoid 
^(abducted), che^t (inspired and relaxed), thigh, and calf were 
taken.- Strength measures included ankle plantar flexion, hip/ 
flexion .and" shoulder flexion and the strength composite of these 
measures. Pre- and post-test means and standard deviations were 
ca]j;eulated for each of the 27 variables. The pre-test strength 
composite mean of 323.4 was below average when compared with 
Becker's norms on college women (T=47) . The post-test mean of 
431.61 was at T=60. There w^s a 33 percent gain in strength. 
Decreases in muscle size rather than hypertrophy occurred during 
the basketball season. Sutrength gains occurred in, the lower ex- 
tremity measures and shoulder flexors, whereas slight losses oc- 
curred in the upper extremity measures. Decreases in skinfolds 
occurred in all measures except the measure taken at the iliac 
crest. Since this ISeasure was used in the reading of percent 
body fat from the nomogram, the body fat increased also. MANOVA 
between pre- and post-tests showed significant changes in muscle 
girth in all measures (flexed and relaxed) of the upper and lower 
arm, chest,' and calf. All changes were decreases in muscle girth, 
notx hyper tropU>'. Much of tl^e decrease in muscle girth may be ac- 
counted for by loss of fat as evidenced in the *significant de- 
creases in the subscapular and triceps^skinf old measures. The 
skinfold measure *at tKe iliac crest increased' significantly. 
This increase is reflec^ted in the increase in percent body fat * 
(sig.,.05). Weight remained the same. None of the upper extrem- 
ity strength losses was significant. However, as woyld be ex- 
pected fvom an^ endurance training program, lower extremity 
strength measures showed significant gains. Since the strength 
composite is "the sum of ankle plantar flexion, hip flexion and 
shoulder flexibn, it t<y, showed a significant increase. 
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RELATIONSHIPS UF SOMMUrVPE A^JD BODY COMPOSITION TO PHYSIo/l t 
PERFORMANCE LN 7 TO 12 YKAR QLD BOYS. M\ H. Slaughter; T. G. 
Lohman; J. E. Misner, University of Illinois at Urbana-Champaign . 



The purpose of this study was to determine the association' of 
somatotyt^e, body composition, and physical performance in 7 
through 12' year-old boys. Two relatively new objective methods 
of measuring somatotype, Sheldon's trunk index method and Heath- 
•Carter's, anthropometrit^ method, were used* Body composition was 
estimated as fat and lean body mass from "^'-^K measurement, using 
a whole-body counter, and from two skinfold thickness^ measures . 
Physical performance measures consisted of three tests of running 
(mile run, 600-yard run and 50-yard dash) and, two tests of 
jumping (standing broad jump and vertical). Body size v^rri-ables 
(height, weight, and <'LB^ showed moderate to* low degrees of 
association with tests^f running performance (.04 to -.66) and 
moderate degrees (.32 to .64^ of association wi'th the two 
jumping events. Per c^/it fat correlated posit ively >*ith running 
performance (.37 lf> ,5.1^) and negatively with jumpJing (-.41 to 
.44). In general, spmatotype components had lower correlations 
with running and juf<fiping variables' than body composition (per- 
cent fat) or ho^^size variables such as height and weigftt. 
Heath and Can^Cr's third component, derived from the ir>verse > 
ponderal intujx, was correlated more closely with performance 
scores^ t)i an other components of— somatotype . Somatotype com- 
ponent^ in combination with each other or with body size and 
comp^ition variabl.es in multiple regression analysis showed 
litrle association with running performance and some association 

Lth jumping. Mesomorphy (trunk index method) and second com- 
''ponent (Haath and Carter's anthro^)ome trie method) were the 
least significant somatotype components as indicated by the 
standardized regression coefficients. In conclusion, somatotype 
components, especially the second component and mesomorphy, are 
not closely associated with physical performance measures in 
children. One possible explanation for the lack of influence of 
Sheldon's mesomorphy and Heath' and Carter's second component is 
that neither component, may be closely related to LBM. In work* 
with adults and children we have* found li t tl^'t^at iori^f soma- 
totype to LBM.- Furthermore, we have found in childrea the 
second component tx) be influenced .by the deg-fee of fatness, 
with obese 'diildren obtaining high second ^bmpouent values. i 
Fwrther study into improveti objectjive sy^'^ems of measurement pf 
body structure and somatotype is needejg " 
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THE EFFECTS OF' WATER IMMERSION ON LUNG VOLUMES: IbiPLICATIONS 
FOR BODY CO>!POSITION ANALYSIS. Robert A. Wiswe^.]^., University of 
Southern California-, John G. Mohler, Los Angeles County Medical 
Center; Gary T. Romero, University of^SoJthern California. 

Lung volumes of twenty healthy young men were measured 
before and after water immersion to, neck level. Immersion 
resulted in significant decreases (P<.Ol) in forced vital ca"pa- 
city (FVC) (8.9%), expiratory reserve volume (ERV) (61%), total 
lung capaci^ty (TLC) (5.6%^'"and functional residual capacity (FRC) 
(29%)! ^Significant increases were observed in inspiratory capa- 
city (IC) (10%) and residual volume (RV) (6.7%). The increase 
in RV was attributed to a possible "stiffness" of the lung tissue 
caused by pulmonary vascular engorgement. Densitometric analysis 
was made on each subject ^using hydrostatic weighing techniques. 
Subsequent calculation of body density ancl percent body fat indi- 
cated significant (P<.01) differences when using RV measured on^ 
land and in water. It was concluded that when obtaii^ng body 
density values, RV should be measured concurrently while the sub- 



ject is in the water. 
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EFFECTS OF SELECTED FORMS OF VISUAL OBSERVATIOJJ ON THE EARLY 
^RNING OF A GROSS MOTOR TASK, Joanne H. B^^c^d Charles J. I'"" 
i^sorge, University of Nebraska-Lincoln. ^^ms^^ 

\In order to determine the effects of selected forms -(^^-"^i^al 
observation on the early learning of a gross motor' tirsJ^^^X ^ 

ale undergraduate volunteer subjects from physiqal education 
activity classes at the'Universrity of Nebraska-Lincoln we2^e 
ranaomly assigned to one of four groups: . (1) video tape, (2T 
loop film, (3) co-action, and (4) alone. All subjects performed JL' 
ten j J. 5 -second familiarization trials on a stabilometer , Two to ^7^. 
^hree days after their ^^amiliarifcatiibn trials, the. subjects 5. 
performed ten trials ^der the experimental conditions o^ their 
assigned group. Subjects in the viideo tape group (N = ^1)^; per- 
formed ten 15-second^ trials with 45, seconds between each'jyial 
dfi&ing which time tney vie\^ed a video tape replay of thei^'ti^ 
previous trial pe^fonrtance% Subjects in the loop film group, ^^'^ ^ 
(N = 20) viewed ^ Bmm loop film of an expert performer "^firing 
the 45 seconds ^est period between each of their ten IS-^e^pnd 
trials. In th^ co-action group (N = 20), two subjects alternated 
their trials^ lintil each had completed ten 15-second trials. 
Subje^cts in, the co-action group viewed each other's performance 
during their 45-second rest period. Siibjects in the alone group 
(N = 20) ^performed ten 15-second trials and were instructed tb 
think about their previous trial, performeince during their 45- * 
second rest intervals. The time in balance scores for each "sub^ 
ject were converted into three ^leanss^ Block I (mean of trials 
2,3, and 4) ,^Block II (mean of trials 5, 6, 7), and Block III 
(mean of trials 8,9, arid 10). A flocks X Groups (3 X 4) ANOVA 
wSs applied to the data. Data were analyzed at the .05 level of 
signi^icsmce. No significcint difference was foiahd among the 
group mesms; however, performemce did improve significantly 
across the blocks o^trials. It was concluded that insufficient 
evidence 'was available to show that ciny\one of the selected 
forms of visual observation had ciny moref effect on stabilometer 
performance thcin amy other. 
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PRECONDpIONED CUES OF PERFORMANCE: EFFECTS ON ACQUISITION OF 
A SERIaI motor task. Mary E, Bowden, The University of Toledo. 

The pfoblem considered in this study was whether the 
efficacy of information feedback in serial motor, performance 
is a function of interpretation of the feedback. It was 
postulated that young subjects receiving speed and form cues 

. via previously neutral stimuli, which had l)ecome meaningful 
by preconditioning, would perform a serial task faster and 
more efficiently than subjects who received the same t ^ues 
without prior differentiation. Thirty girls and thirty b^s , 
each ten years of age, were randomly assigned to one of five 
treatment groups' and performed a simulation of the forehand 
and backhand strokes used in racquet sports. Presentation of 
stimuli for the movement and recording of subject Responses 
^was accomplished by a PDP-9 digital computer linked wi,th a 
TR-48 analog computer'. Provision of preconditioned 
supplementary feedback cues emphasizing form alone produced 
slower Reaction and response times, but more accurate 
responses, and these Effects persisted even when supplementary 

* feedback was discontinued. Simultaneous emphasis on both form 
and speed produced no decrement ill reaction or response times 
and; when, both form and speed were stressed, the number of 
errors approximated- that occuriiing when, form alone was 
efaph^sized. Therefore^, both form and speed cues are necessary 
to produce the best perf ormance ^.e. , fast, accurate responses. 
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RESPONSE CHARACTERISTICS Of^ SUBJECT-DEFINED AND EXPERIMENTER- 
iDEFINED MOVEMENTS IN MOTOR SHORT-TERM MEMORY. Robert W, Johnson, 
. University of Minnesota; John F. McCabe, Dalhousie University. 

7he-4tflf?po3e of this study was to investigate the response 
characteristics of subject-defined (S-defined) and experimenter- 
defined (E-defined) movements in motpr short-term memory. 
Twenty-six ma}'e and two female volunteers^ere alternately 
assigned ta one pf two experimental groups. Subjects (Ss) 
assigned to Grou'p S perfo^rned a series of 12 S-defined (volun- 
tary, preselected) movement reproductions whereas Ss in Group E 
performed 12 E-defined- (constrc^'inedl movement reproductions. 
Reproduction responses were made under conditions of immediate 
recall. Deviations from the criterion target position were 
, converted into algebraic error (CE), absolute error (AE) and 
variable error (VE) siati^Hics. For purposes of analysis re- 
production respofise^'were categorized (on the^i>asis of their 
criterion movenlent \engths) into three sectors, representing 
short, medium, and long movement reproductions. Analysis of 
the AE revealed a signific»0^;^.^roup effect indicating the su- 
perior recall of S-defined moveinents. Analysis of the CE and 
VE scores revealed no significant differences between groups, 
^^.no sector effect, and no -interaction, V^ocity time-curves 
'and displacement-time curves were recorded for each movement 
production arid reproduction. From these recordings the fol- 
lowing parameter?, were recorded and analyzed: *|1) the move- 
ment time (MT);,(2) the maximum velocity occurr^'ng during the 
movement (VMAX); (3) the relative position at which maximum 
ivelocity occurred (RVEX); (4) the velocity changes, occurring 
wtthln the^+lrst quarteruf tfre movements (VQl); ('5) the veloc- 
ity changes^ occurring within *the mid-section of th6. movement; 
(from a position one-quarter into the movement to a pocifion 
three-quarter^, into the, movement) (VM); (6) the velpcity 
changes 0G<:Xjrri!;]g, within the final ^u^rter of the moyement 
(VQ4).- No differejices were found bety/i^en the criterron mo\%- 
ment (CM) and reproduction^raovement ('RM), parameters for Group , 
S with 'the single exceptioii^Qf parameter VM, The movejnent . 
type X sector intey*action$ w^re nonsignvflicant for alT'para- 
met^rs, Iri the case of Group E signif iicanft Wyement type x 
sector interactions were found for parametWs^'MT,' VMAX^, RVEX, 
VQl , and VQ4. These data were interpreted as 'suglg^^tlng^ that 
While S-defined Ss performed similar rtfeyemfint sequences 'in ^the 
CM and RM, E-defined Ss did not and thia variatiqn^jTfia^^ havi 
Influenced the acp<jracy of^recall. ^^'\ / 
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PROCESSING DEMANDS DURING THE ACQUISITION OF A •MOTOR SKILL USING 
VISUAL FEEDBACK CUES. T. Gilmour Reeve, Texas A 6t M University. 

The purpose of this study was to de^termine the processing de- 
mands of visually controlled movements^ during skill acquisition. 
Fifteen subjects learned a -linear positioning movement to a cri- * 
terioq, location during 8Q practice trials. For the production of 
the self-paced movement, subjects had visual feedback cues for 
controlling the response. The secondary task reaction time probe 
technique was used to determine the processing" demands at four 
.probe positions defined as the Initiation Probe', Movement Probe 
I, Movement Probe II, and the Termination Probe. A Random Probe 
and non-probed practice trials were included to insure that the 
subjects did not identify a regular pattern of probe presenta- ^ 
tion» A base reaction time was determined for each subject. - 
Within group, .Subject X Trials analyses of variances were conduc- 
ted iti order to determine the following: (1) shifts or decreases 
in processing demands with p<ractice, (1) those phases of movement" 
requiring attention, ^nd (3) those phases of movement control 
,that were processed automatically. Automation of a response was 
operationally defined as those probe reaction times that were not 
significantly different from the base reaction time. The four 
within group analyses of variances were each Significant (£< .01), 
.indicating^ changes in^the attentionaj. requirements of the motor 
responses. The Student-Newman-Kuels; test ^as conducted to ident- 
ify significant differences between the probe and base reaction 
times. 'The results demonstrated that decreases int^processing de- 
mands occurred with practice on the primary task. For the visual 
feeo^ck location movement, an open-loop, non-attention demanding 
mode of rcspbnding developed during the learning trials that-^con — 
trolled the response ji't the Initiation Probe and Movement ^ Probe I 
positions. "A closed-loop, process demanding mode of responding 
controlled the. movement at the Movement Probe II and llerrhination 
Probe positions.. Thus the process of subjective reinforcement, 
requiring error detection and correction, demanded processing ca- • 
pacity in the regulation of self-pacedmotor responses. 
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BILATERAL TRANSFER OF A MOTOR PROGRAM, Diane C. Shapiro, 
. University of Southern California. ' ' *• ' 

The present experiment was an attempt to confirm some of fhe 
^ previous findings on the characteristics of a motor program an^ 
determine if the programmed movement could be transferred 
bilaterally to the hand that never practiced it. Subjects 
^'-learned to rotate a lever 'seven times to' four different 
locations in a specified amount "bf time and the total duration • 
of the movement sequence* was 1600 msec. At the conclusion of ^ 
the fifth practice day, the testing trials began. This 
consisted of 15 trials where the pattern was to be reproduced' 
from memory, 15 trials where the g<J^l was a maximum reduction 
in movement time disregarding the temporal constraints the 
subjects were trained on, and then 15 trials with the opposite 
hand. The test trials were, subjected into a MANOVA, with the 
dependent variables consisting of the proportion of time to 
* traverse to each location. The Multivariate/F comparing the 
.trials reproduc^ed from mein*)ry, the speeded-up trials and 
the trials pei?formed with the left haad was not statistically 
significant, Jf ( 12 , 6) = 1 . 1 74 , £<.50. ^Although the subjects 
never performed the task with their other hand and were never 
aware that they would be asked to do so, they were able to 
perform it keeping the relative timing the sanje. This 
/Suggested that the program is not limb specific, and can be ^ " 
generalized to other limbs. Timing ''was again found to bfe . 
an inseparable part af the motor program and that the prograpi - 
^ can last- longer than one reaction time.' 
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SYMBOLIC PERFORMANCE MODELS IN MOTOR SKILL LEARNING, {lainex K. 
Steniys, University of Oregon 



The^ffects of two selected auditory action feedbatsk cor^ditipns 
'as compared to ar^ f orm of^^isual action fejedback/ were studied to 
ascerta4.n acqui«itioa and performance of a nov^el guided curvilin- 
ear JEO tor , act galled the StentracH. Twenty-ahe male and fifteen 
female undergraduate and graduate, volunteer mtudents were random- 
ly-assigned, according "to gender, into threl^ experimental gr9ups. 
The Stentrack apparatus resembled a tabje upon which a steel mono- 
rail was secured. 'A specially designed trolley with a tension- 
sensitive wheel mechanism, housing a frequency sensitive transdu- 
cer,* was capable of negotiating the monorail wi th tnegligible frJc- 
tion. The initial ^rc portion of the/monorail measured twenty-one 
inches in diameter and the lineai; length of the totaT movement* was 
forty-one inches. The electronic instrumentation attached ^to the' 
transduce^^9^s capalile of eliciting various visual displays re- 
lated *tp movement sl^eeds of the trolley. In addition, frequency 
variations' were converted into qualitative el/'ectronfc sound pat- 
terns for auditory' discrimin^taon . Visual and auditory criteria' 
whre conCu^ently performed by the investigator {Ef and displayed! 
on. an oscillcloscope scireen, or fe'r phones via a cas'^ette re<iord^ng, 
f 02? respective sei^t^y discrimination*. ^ The movement modpl lasted, 
for '1.955 seconds ^c^d included an initial acceleration "followed, by 
a decelerati^on pat'tefn. Si^y criterion ^sound models were pre- 
sentedf to.J:he iiory , experimental groups (A^P)^whi'lfe these-S^s^'v 

were seated in j^oi^* of th^^tentratk in an attempt to develop a 
cognitive set of "^trt^ task. Whe auditory control (ACO) and visual 
(VIS) groups did,*no#i .^celve respective pre-modelmg. Subse- 
quently, all Ss perfo^^d'\e?t jSals pe^^session , with^*a total of 
eight sessions, conducted twic^a'^week for *four weeks.*! Mean 
integrated and algebraic error scores were computed, constituting 
se^n dependent yar iables ,_ and subjected to moVA procedures in- 
'voXving planned Comparisons between ^groups . T^^ .05 level of cpr^ 
fidence was accepted as, the criterion for significance. Results, 
as measured* by njean integrated error scores, did reveal a signifi- 
cant groups mam >ef f€>^t' (F; 1, 19=5. 54 p<-.05) and groups sessions 
X gender interactions <F; 7 , 1 33=^2 . 30 p==.03) in the VIS-ACO com-. ' 
parison only. Simprtes^jvteraction analysis implied a more con- 
sistent treatment e'f fect^^Wi^ the VIS groud. Trend analyses were 
basiially^ quadratic in nature 'exhibiting cjcquisition. Mean 
algebraic er^-or scores, measuring jiemporal and amplitude judg- 
mentfe,, indLfcated -a pervasive' perceptual difference bi^y on 
' Vtude variable between sense modes. ' s" 
•s^em to have promise and should be 
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AGE-RELATED DIFFDRENCI^ IN RESPONSE DECISION PROCESSING. • 
.Jane E. Clark, University of Iowa. 

Previous research Fras shown that young clrild ren are slower* 
than older children a-iad adults in the performance of time- 
dependent motor tasks. The purpose ^£ the present investigation 
^was to test the hypothesis that the observed age differences 
way be attributable, at least in part, to age differences in 
processing response decisions. Using an information processing 
paradigm, two response demand variables (spatial stimulus - 
response compatibility and response discriminability) were 
selected as variables which afffect one of two stages of respo'nse 
decision processing: Fifty-six subjects from three ag'e groups* 
(6-, 1Q-, ^nd 21-yeaff olds) performed a two-choice reaction 
^time tas-k under either a high or. low level of each of the 
response demand variables. If there, are developmental changes 
in, response decision processing, then a's the response deman'd"^<j' 
are made more difficult (i.e., the low l^vel) , -reaction time 
(RT) will increase' more for the younger than ^Ider . subj ect s . 
A 2 X 2 X 3 (compatibility x discriminability x age) ANOVA 
on mean^ RTs showed main effects for age and compatibility 
(p .01). Response d^iscriminability did ndt significantly 
affect RT performance of subjects of any age group tested. 
Analysis of the planned pairwise age group contrasts under 
each of the response denand variables revealed significant 
differential effects of spatial S-R compatibility on the age 
groups. No such' age-related Afferent ial effect was found 
for res^onse^rfrscriminability . Within the information 
processing para(Jigm selected the results o*f the present stu^y 
support tl^ >hypothes is that age differences in time-dependent 
motor tasks may be attributable-, m part ,^ to age. differences 
in prpcessing response 'decisions. The suppoft for tliis 
hypothesis is limited, however, to only one stage of response 
decision processing, i.e., the ^ one affected by' spatial S-R 
compatibility. The finding of no age-related differences in 
tF^e effect of ^response , d i5>cr ifnina'b i 1 ity nay indicate no age 
inferences in the 'second response decision processing stage. 
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THE EFFECT QF DIFFERING FOREPERIODS ON PERFORM^^JCE OF THE FORWARD 
GRAB SWIMMING START. Carol Cooper , .University of Northern *Iowa. 

Th6 purpose of this study va^ to determine if there is an 
optimal length of foreperijDd between the commands given by the 
starter and the sound ®f the gun to elicit a fast response when 
the grab start is used in competitive^ swimming. Measured 
. ^ responses were the time of initial ha?id movement (hand movement 
time) and time of the ^svimmerj s feet leaving the block (st/arting 
time}. A specially designed electronic timing device was las ed 
i to control tne' length of the foreperiod interval, to^actiyate, 
the gun, and to measure hand mov ement tj ^me and starting time. 
B-locks of four- triais~"'at~each''c6ntrolled foreperiod interval of 
.5, l,^anA 1-5* seconds and at one interval* during which'*the » . 
•length of the foreperiod was varied for each trial in -the block 
(varied foreperiod) were presented in random order to 2h skilled 
competitive swimmers, 12 males and 12 females. Ages ranged from 
12 to IT. years'. Data were analyzed by a 2 x U ANOVA with 
repeated measured on the la-^t factor. 'Sex was the fir^t indepen- 
dent variable, and length of the foreperiod was the ^independent ' 
variable having repeated, measures , For hand movement time, a 
ca^lculated F (1, h6) = 3.251^9 (? . 05) ' indicated that there 
^ wer'e' significant differences due to treatment effects. When the 
Newman-Keuls procedure was applied, tl;e 1.5 second interval vas 
showti to elicit slpwer times than any other" interrval , and the 
^varied foreperiod interval produced slower times than the .5 
second interval.- ^Neither the 'effect of sex nor interaction was 
significant. For starting time, no significant effects were 
found due to se;c, to treatments, or to interaction between the 
two variables. Whfen linear correlation was applied to hand 
movement time and starting time, no ^relationship was found 
between those two variables. It was concluded that among the^ 
^ foreperiod intervals of .5^ 1, and 1.5 seconds and' varied . 
foreperiod there vas -ho optimal foreperiod interval which 
elicited a faster response- in the grab st^rt, racing dive than 
any other interval. 
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THE EFFECT OF SEX, STIMULUS AND' SUBJECT MOVEMENT ON REACT;bN TIME 
Ai^D MOVEMENT TIME* Paul Dunham, Jr., University of Wyonving.-. 

The p.urpose of the study was to investigate the effect of sub- 
ject and stimulus movement on reaction time and movement time' of 
males and females. Fifty students, 25 men and 25 wojaen, enroJ.led 
at the University of Wyoming during the summer of 1976 agreed to 
serve as subjects for this, experiment. ^The apparatus employed in 
the experiment included a stimulus mechanism consisting of a 
roller skate car and track; a response mechanism composed of a 
movable console, reaction time switch and target; land the appro- ' 
priate controls. Subjects were randomly assigned tjo an order of . 
/practice and then given five trials on each of four conditions: 
stimulus moving, subject moving; stimulus moving, subject sta- 
tionary; stimulus stationary, subject moving; and stimulus sta- 
, tionary, subject stationary. Analysis of variofis three-way^ 
classifications with repeated measures over the last two factors 
was 'use4' to determine the effect of sex and subject and stimulus 
movement, ^he results indicated that males reacted and moved . 
significantly 'faster than females. Reaction time performance 
, under motion was less proficient than wh^n subjects were sta- 
tionary. The interacjtion of subjeet action x stimulus action'' 
indicated that subject movement and stimulus stationary resulted 
in significantly longer reaction times. * r 
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STARTLE REi?PONSK AND MUSCL'LAK FATIGUE EFFI^CTS UPON rRACriONAITD 
^ HAND. GRIP REACTION TIMK,. .Gcraldinu KliinovitUi, 'Univurbity of 
California, Berkeley. ^ ' ^ 

A study of reaction timu ciiangus was^ ui^clertaken as a vij^iLle" 
means of explorijig stress oi f u^. ts oi'*,in uuku ed startle respohsLi 
• and local muscular fatigue upon sensorimotor pe rl'ormanco . iRe 
fractionation of a simplt^ total reaction time ( TRi into central 
and peripheral temporal g^mponents ( promo t u r-PMT , and motor t ime^ 
MT, respectively) helped to define ttie lot us uf reaoticjn time 
change following an induoed^star t le response as Cell as follow-- 
.ing prescribed fatiguing exercise regiments. Simple, ri^ht hand ^ 
grip' react ions were observed in sixteen coUege sttidents (eight 
males and "eight females). Comparative data were obcaine*d tr.om^ 
subjects before and after startle response induction via an. 
aud.itory stimulus (llOdg, 2000H7., 500msec. duration). In 
^ addition, the effects- upon sensorimotor performance were 
studied> relative to two UiitensJ t ies of fatiguing serial iso- 
metric exercise (5-second maximal contraction, 5-sccond reVaxa- 
tion) which incurred a moderate strength decreinent\of 41.8% 
'an intense strength decrement of ^i:i7.\ Substantial chaage^- in ^ 
different temporal dimensions of reactioWtime performance Wre , 
4> observed following an induced startle'>trsponse as well ris ^ , 

following exercise induced fatigue,.. Mean values for total ^^^a-c^v^ 
ticin time signif icant ly ^lengthened from baseline scores (164';*2 ^ 
ys. 180.3 msec.) following the s^tartle stimulus. The increase 
in TRT-was due primarily to the^PMT component (9.0.3 vs. 10}. 4 
msec). In contrast, lengthert^ TRI ' fol lowing both fatigue 
regimens were due to substantial increases in MT comptinent*. A 
' strength decrement" of 41.8% resulted in a 19 msec^ increase 

(75.4 vs. 93.8 msec.) in MT values, while the MT component 
lengthened 33 m^'ec . (71.5 vs. 194.5 msec.) following the intense 
fatigue schedule. , These results suggest tiai although tlie ^ 
{Performance of tasks which demand a high degree of precisiqn, . 
accuracy and fine motor control m^y be disrupted by the intro-" 
duction of such stressors as an 'induced startle and local 
muscuJLar fatigue, the neuromuscular mechanisms .mediating per-- 
'formance disruption ar^e dissimilar. ^' 
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THE INFLUENCE OF THE ALPHA ,BRAIN\>fAVE RHYTHM DURING MENTAL PRAC- 
TICE U'HILE ACQUIRING A SPECIFIC TAP DANCE SKILL. Gloria 
Williamson, North Texas State University. 

This research was designed to investigate they effectiveness of 
mental practice while-generating alpha brainwaves in learning a 
gross motor skill. Subjects were selected^ from University tap 
dance classes and had been taught basic tap dance technique. 
Undergraduate women (N=36) were stratified into three 'groups of 
12 _Ss, each representing three types of learning situations: 
physical practice instruction, mental-physical practice instruc- 
tion and alpha mental-physical practice instructioj^ To equate 
the thre^ expe;:imental groups, a rhy thm-coordinat ion, screening 
test vas constructed, tape recorded and administered to S^ who ' 
were rated on a pass-fail basis, by a panel of three judges. Ss 
in the alpha mental practice g^oup were taught to generate alpha 
brainwave rhvthms (8-13 Hz) in a series of five 'training sessions 
The ability ^ to generate alpha brainwaves was verified by 
an EEC reading prior to selection for the study. Results of this 
investigation indicate thSft: afi:er attaining a critetion level of 
skill, mental practice while? generating alpha brainwaves is a 
more successful way to acqiiire a specific tap dance skill than ifs 
mental practice only while resfding pFepared directions or employ- 
ing physical practice only. The amount of time required to learn 
the triple tipie step is shorter when employing mental practic*e 
and^ generating alpha rhythms, than utilizing the combination of 
mental-physical practice o-r physical piractice only. ^ Conclusions 
were based on the computation of the Student ' s £-test and ANOVA. 
In both cases the ANOVA yeilded results which were significant at 
the .^1 level. Although this study investigated a specific tap 
dance'skill, its educatipnal importance relates to any type of« 
activity utilizing a gross motor skill. ^ The investigator has 
successfully used alpha men^tal practice in teaching a variety of 
skills in activity classes. 

/ ^ ' 
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Influencing dental hsalth behavioml intentions, social 'normative 

BELIEFS, MORAL BELJE^^S AND ATTITUDES TOWARD THE ACTS OF BRUSHING, 

' DJET, ANTD FLOSSING OF 5th GRADEHgL. James D. Brovn, Ph.D., Univer- 

\ sity of Missouri and Ronald J. CotdK, Ph.D., University of Viscon- , 
sin-Steven>s Poinl. * > 

Under a grant from the American Dental Association, 375 fifth 
graders took part in a research program designed to assess dental 
health knowledge, attitudes end practice following participation 
in the A.D.A. 's Oral Health Teaching and Learning Program for 
Level II. ( Orades^i^ ) . Subjects w,ere divided into three groups: 
' (1)5 classrooms where the teachers received intensive -workshop 
e-xpert^ence on the Leve^ II /guide and materials; (2) 5 classrooms- 
where the teachers participated in a 2 hour Orientation over th'e 
^ . Level II guide and materials, and (2) 5 classrooms served as 
1 'the control^ group. Utilizing a Solomon U group design, subjects 
' .received a pre-tes€? post-test one week after completing th^ ^ 
program and a follow-up test one year after cpmpletion of the 
^program. The purpose of this study was to assess dental health 
^ attitude a^d belief change. The. instrument was based upon modifi- 
cations of Dulaney^s and Fishbein*s approach^to attitude , ^beh^v- 
' ioral intention and belief 'assessment . The theoretical^ constructs- 
. of the model a3?e: ""'^ 
' ' ^ Behavior^BX, iBiei^^ + ^SNMc^^' ^ Aact^3 + MN^^, + SRB^^'. . , * 

Surprising!by, no significant differences occurred between the 
extensively trained and orientation gro\i^s . Differences did 
■;^'!occur atHhe .01 level between the tireatment and control groups 
and/for T5re and post-t^st sCiOres for the treatment groups. Those 
•aspects of the instrument ^dealing with flossing attitudes had the 
greatest influence on overall dental health attitude^ scores . ^ On 
/ ^the follow-up 'test occurring one year later, no overall signifi- 
-^c^int differences occurred between the experime^ital and control 

"^git^oups,- however, a .significant difference did occur in the 
' behavioral intention factor in the instrument. Purt her analysis 
revealed the influence of the belief, and social hc^^ative scores 



onr^the^, final* res'ults. 
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THE INFLUENCE OF SUBLIMINAL PERCEPTION OK SMOKING BEHAVIOR. 
Elbert tfl'^p^ver, The University of Kansas. 

' Subliminal ' percep^^ion is perception without awareness. It is 
further defined in terms* of, the syb*ject*s ability to respond Co 
stimuli below the threshold erf awareness. The stimuli, whether' 
they be words or letters have been successfully retrieved with- 
out having consciously identified their meaning. Retrieved^in 
the sense that the subjects responded in the individual experi- 
lAents at significantf levels set by the investigator.^ The general 
purpose of the study was to determine whether subliminal percept- 
ion could be i|aed as a means for altering cigarette smoking be- 
havior. The, study contained. a total population samplei^of 72 
subjects from Detiton County, Texas. Each subject was screened 
by age group and sex. Th^ group consisted of females of adult 
legal age i.^* at least eighteen years of age. An unobtrusive 
questionnaire which defined the characteristics of the group was 
administered. Included was a control group so that ^the effects 
of the subliminal experience could be studied. The subjects 
were screened, selected, and randomly assigned to two groups 
each consisting of 36 subjects. The experimental situation con- 
sisted of two different films, shown at two dif f er^^Tf^essiyns*, 
with Subliminal stimulation for the treatment group. .The con- 
trol group viewed the, two films without the s'^ublimi?^al stimula- 
tion. The entire association between smoking and quitting , 
'smoking was 'presented subliminally . After a^ analysis of the 
d^^ta collected, af comparison of the differences between the con- 
trol and experimental groups revealed that there was no signi- 
ficant difference in regard to base cigarette count: between 
groups after the treatment had been administQre4 . Thus smoking 
behav^-or was not altered through subliminal* perception as car- 
. ried out 'in this btudy.^ There was evidence that smoking be- c 
havior was altered but it was an unpredicted. change, some sub- 
j^cXs decreased theic smoking patt;erns while .others increased 
their smo^^ing behavior. At pre'Jsent there is continuing res^rch 
in' this drea for if subliminal perc^eption can decrease iSmaking 
behavior it can possibly be used for (|)ther abusive behaviors 
associated with drugs, alcohol, antjr ^^vereating . 
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• factors contributing to the d 1 screpanc y ^^between current and 
'desired practice of health education in selected 
, -secondary public schools of illinois 

DavTd Crai^ Mason, Ph.D. 
„Oepartment of'fhysical EdM^cation * Northern Illinois University 

TW^ study was designed to determine the nature of differences 
and factors 're3pons ible for the differences between, current sta* 
t,us (practice) and desired status (^theory) of healthy instruction 
in* iUinois public secondary schools as perceived ty a sample of^ 
* thjfee distinct groups: (1) Teacher training personnel (2 J High 
school administrators; (3). High school health instructors. Two 
questionnaires were developed for the study. One questionnaire 
consisted of items relative to the desired status of health in- 

— s-t rugt I o n 'for p u b-H c -s econt^ar-Y— 5t:-hooTs i n I TTTqoTs , and was ad- 
. mi n istered 'to selected teacher training personnel and high school 
• administrators. The. second questionnaire consisted of two parts: 
current prac t i ce and desl red status , ^h\ch was administered to 
high school health instructor's. Recommendations lo reduce the 

^ discrepancy between desired status and current practice were for- 
mulated 5y personal interviews^ with one high^ school administrator 
and^'bne health instruc^to/; from^ schools revealing the most overall 
opposing perceptions ooncbrning the desired status of health in- 
structors. Each of the eight categories was analysed according 

. to factors: (1) type of employment (teacher tra i n i ng .personnel , 
high school admin i stratfips- and high school health instructors; 

(2) school student "enrollment size, (small, medium and large) ;,^<. 

(3) education* level (major, minor, non-major or minor,, in health* 
education); and [k) sex. » The main factor which influenced the 
discrepancies between current practice and iesiired status of 
health instruction in ll].inois public secondary ^schoo 1 s was em- 
ployment leVel. The main factors*; sex, education, and school 
enrollment size us^ually did'nbt inffuence the discrepancy between 
current and desired pract i ce-^^owever , sa \^ariation did occur 
among high school personnel in the three levels of school enroll- 
ment. size concerning problems affectln.g the\h^^S44T instructio^n 
program. High school personnel selected foT^ersonal interviews 
confirmed Tiuch of t[ie results gained through the questionnaire''. 

^ Al^o, the personal interviev;s provid'ed an exce| l.ent -oppor tun i ty 
t^o gain recommendations to reduce thre discrepancy between current 

*^ practice and desired status. The analysis of variance was used 
for each of the eight categories. Five of the ei^ht categories* 
requ i red^ a_ th ree factor design with repeated ^measures on the 
third factor and having unequal cell frequencies — least square 
solution. 
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'.'HEALJH KNOWLEe)CC' AND 'HEALTH ifJSTRUCTION IN COLORADO, Bruce G. 
Mo r,ton,' 'Temple University, Patricia M. Legos, Temple University 

/The purppse of the study was to evaluate health anstruction in 
a. random sample of Colorado high schools by analyzirfg the re- 
lationship of senior high students' health knowledge to school 
^district size and' health instruction. Procedure . A stratified 
random sample of Colorado public secondary high schools, which 
included eig-hteen dist-ricts out of 181 total, was selected. The 
Seffrin Health Cognition^ Test was administered to a sample'of 786 
students drawn from eacn of the high schools. Administrators of 
sample schools were requested to respond to a questionnaire con- 
cerning the health education offered in their schcrols. Health 
knowledge' mean scores and standard deviations were computed for 
th^ tot^l sample dnd for sXudents by district size and health 
instruction. Mean scores were compared withj^^^^the norms by t ^ 
test procedures. An analysis of^variance was employed to test^ 
the signifi cance of the mean score differences b e'twe en ^students 
classified by the variables district size and health instruction. 
Findings . (1") Six of twen'ty schools offered health instruction 
in the form of .a basic health course, (2) Mean health knowledge . 
scores for the total sampte and students from small, medium, and 
large school distr'icts and from diject health instruction were 
significantly higher than ^he . norms (p<.01). (3) Health know- 
ledge^ scores were significantly higher '(P^ .05) in large district 
schools with non-direct health instruction than medium and small 
district schools^with non-direct health ii^struction. .However, 
"health knowledge ' scores were higher in small district schoQls ^ 
uith direct, health instruction than large or medium district 
schools with direct health instruction. (4) Health knowledge ^ 
mean scores were significantly , higher ' (p<. . 05) for non-direct _ 
health instruction in large .and medium district schot>ls but not' 
significantly, dif fer^nt in small district schools^ Conclusions . 
(1) fhl importance of health instruction in the curriculum, 
'especially non-direct, was. conf irme4 . (2) 'Health instruction 
type and district size were important variables in student health 
knowledge -scores . 



• March 28, 1977- 
O : 1 5 prrt ^ ' 



Patricia H. Legos ' . 
Dept. of Health Education 
Temple University 
Philadelphia, Pa. 19122 



.99l0'O 



INSTRUCTION ABOUT VENEREAL DISEASE AND ITS RELATPVE EFFECTIVE- • 
•NE.SS USING THREE TEACHING METHODS UTILIZING THE MOTION PICTURE. 
Peggy Thomas, Southwest* Missouri State Universit5r. 

T " 

The |>urpose of this study was to determine if the a,chieve- 
ment level of students' knowledge concornLng fact^ about vene- 
real disease increased following three methods of instruction 
utilizing the motion picture.^ Three major criterion groups 
were used which included a control group, and two cxp.er imcntal 
groups. All s-ubjects took a pre and post si^andard 1 zed test' on 
vepereal disease. ' (A Venereal Disease Knowledge Inventory). 
The subjects in ail three groups viewed two films, on venereal 
disease 'whifh dealt with the physiological aspe'cts of the 
disease. The control group view^^d bniy the films, while Group 
II of the experimental group ^viewed the film^ pl^is a lectHire on 
venereal disease. Group III of the experimental group viewed 
the films, had a lecture, and) t^^xtbook assignment relating to 
venereal disease. ^ • " 

An analysis of covariance* was used to analyze tKe data^. The^ 
F ratio was not significant. evidence was found to indicate 

that a^^y one of the methods was super lor , over another. 'However, 
in looking at the means of the pre test and post test ^oor^s, 
it would seem to indicate that learning did take place in all 
three groups regardless of the teaching method selected. 
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DEyEM)PMENT OF, AN INSTRUMENT TO MEASURE ATTITUDES TOWARD DEATH 
AND DYING.. Parris R. Watts, Emporia Kansas 'state* College ;; Rosanne 
W. Andrews., University of Maryland. 

The purpose., of the ^ investigation was to develop an instrumezit 
to- measure death-related attitude. change. A 30-item question- 
" rOiire* employing the Likert method of summated ratings was con- 
structed.* Both positively and negatively weighted stat^ents^ 
' ver^e utilized. The initial administration of the instrument 
^ known as '^he Wattle-Andrews Death . A^i^ude Questionnaire ^ nd here- 
r after referred -to as the DAQ, involved 278 university .and 293 * 
high schoo^l students. The Hardt Death Attitude Scale '(hereafter 
referred to as the DAS), was administered to .all subjects con- 
l:urrently with the DAQ to serve ^Sya basis for .comparison in 
validation analyses. Five weeks following the univers^ity gr6up 
* initial administration arid four weeks after the high school group 
- initial administration, the se.cond administrations of .the bAQ and 
DAS wre condi^cted. The university group data analyses demon-i- 
§trated Kud^er-Richa^dsorv reliability coefficients of .887 and 
.906 on the initial and second administrations respectively. 
'•i;e9t-retest reliability ^as found to be .912. The high school 
group data analyses demonstrated Kuder-Richardison reliability 
coefficients of .814 and .828 on the initial and second adm^inis- 
trations 'respectively. Test-retest reliability was found to be 
. .831.] Pearson product-momeht dbrrelatiofi analyses of the DAQ and 
the'DAS initiaJL aijd respective s^econd administrations data/, dem- 
onstrated ^sign if icant , positive correlations wit:hia.both the 
^university and the high school gro\ips at the .Q5 alpha level. It 
*can,be concluded from the'^ results of the stucfy that tjj|^ Watts - 
Andrews Death Attitude Questionnaire serves as a reliable and ^ 
valid evaluation instrument -for use in coliege/university level 
death and dying education research. Furthermore it can be con- 
cluded that the questionnaire has death and* dyihg education re- 
search application potential on the high school level. Death 
education instructional objectives cannot be assumed to have- been 
achieved^ without the benefit of careful outcome measurement and 
evaluation to justify such an assujaption.^ Therefore it is most 
strongly recommended that a wide rartge of death and dying §duca- 
^ tion-related studies be conducted in order* to determine hov/* atti- 
" tudes are being affected by instructional techni^gue^- pr esently 
emali^ed. It IS hoped that tlje deVelopmeht of the evaluation 
instrument to which this study was devoted, will prove useful 
iji such research ertdeavors. , ' ^ . 
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TliE ^EFFECTS OF SPECIFICALLY STATED BEHAVIORAL OBJECTIVES Olh COGl^- 
TIVE LEXranUG in measured I.Q, G^UPINGS. Harold E. Wingard, bl'd 
Ppmini6n University* . • ^ 

Purpose ? The j^urpo^se of ,^is study was* to assess th^' effects of 
presenting specifically stated behavioral objectives upon cogni- 
tive learning among i.Q. groupings in, health education. 
Spe<5if ic T:)ehavioral objectives .were prepared for nine lessons on 
sex educdPl^on '^or ninth grade students, A sex e'ducation achieve- 
ment test was developed to examine tlie knowledge, comprehension 
and application taxonomy categories within the cognitive donain. 
An experimental group of 60 boys and 60 girls was divided into 
three eq"ual subgroups of ^'low/' "medium," and "high" measured I.Q. 
groupings. The experimental group was equated with the control 
group of CO boys and CO girls in the three subgroups according! to 
scores' obtained on the pre-tfest fdr achievement. * f 
Pre-tesfeing and post-testing were conducted to obtain data fo|: 
analysis to answer two research questions: (1) Does I.Q. have a 
bearing orf the student's cognitive learning when specific behav- 
ioral bbjectives are provided prior to instructions? and i2) Is 
therp^-a difference 'in the studeht' s ^cognitive learning if learning, 
is 'classifieji as knowledge, comprehension, and application when 
specific behavioral objectives are provided to students prior, to 
instruction. ' * - . 

A three- factor ANOVA procedure' was used to answer the research 
questions formulated. .The instructional "treatments" effect con- 

, sisted of (1) Providing each nember= of the exjJerimental group with 
k copy of the behavioral objectives prior to t'hq* instruction of 
each of nine lessons presented, and (2) Encouraged. but did not 
permit! • mo JTe^ than four minutes of discussion about the behavioral 
objectives in each clas^ 'period. The 'control group received the 
same instructional lessons^ as the experimental grcAip with the 
exception , of the two .treatments explained" above . 
Results ; Si'gnif icanJ^.*in^t€"raction exj^sted between treatment .group 
identification- and r^|fe^ed intelligence. Significant difference 

^ was discovered amoncp. g^?af)s of stadents according to treatoent 
group identification/a^ cognitive knowledge classification. 
Conclusions : Within the limits imposed by this 'investigation , it 
appears that the use of specif ic^ behavioral objectives seems not 
only tp be effective in f acilitatinV,»studerits with high learning 
capabilities, but- their use seems m6s"*t effec\:ive with those stu- 
dents in the "low" measured intelligence quotient range. Among 
the three taxonomies, knowledge was influenced greatest. when 
intelligence subgroupings were investigated. 
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PHYSICAL FITNESS LEVELS IN FEMALE CADETS AT THE UNITED STATES . 
AIR FORCE ACADEMY. -Richard W". Cote' ♦HI, U- Air Force 
Academy; James C. Thomas, U. S. Air Force Academy. 

: \ 

Witih the advent of coeducation at the service academies,' a 
need ti>r more upto ^te and current informatic/n on womenJs 
.abilities to handle physical >3tress is required. The purpose 
, 6f this study was to provide this information by evaluating the 
V level of fitness of the flr-st female class at the United ^StaCes 
Air *F^rce Academy and compare^ them to their civilian and ^ 
military counterparts. 'A sample of seventeen women cadets of 
the Air Force Academy * s Class pf 1980 was assessed to determine 
the tnaximal oxygen consumption. Another sample. of t^hirty-six 
women from the entering c,lass was used to determin^e. the percent 
fat figure for the'' class-. The samples were sfelectfed using the 
Ponderal Jndex to insure a. sttatified sample* of body types-. " , 
The maximal oxygen consumption test was completed on thd tread- 
mill usiqg the "^hort Bailee protocol^ Metabolism was deterwined 
using opjpn circuit spirometry an^ utilizing a Raytheon computer 
system bor recordTing and calculating d^ta. Percent body fa}:^ 
was determined by f irst_ calculating the body densitiac for eac'h 
subject "Using the method ots'Katch and McArdle. The ^bsequent . 
■ densities were used in the eqfiations pf Siri and Keysj-Brozek * 
to obta'in percent body fat. The average maximal oxygen consump- 
tion for the \^omen cadets was 46.1 ml/Kg .min (Sp=40). Correcting 
foF the 2300m altitude here at the Academy, the corrected- "sea 
level" value compared quite favorably with other reported values 
for college age females^ ' ^he t^n^an percent *of body, fat of 24.3 
places these subjects well within normal rarxges for college 
ffemales. It can ^ concluded-^that tlTe fem^ile ca4ets\)are a 
'highly fit .population exceeding the r^orted values for their • 
civilian counterparts. ' - 



I 



March 28, 1.977 
3:46 pm 



Capt Richard W. Cote' ^11 
Dept o*f^ Physical Education 
US Air Force Academy 
USAF Academy, CO 80840 



10109 



hftJSCULAR EFFICIENCY DURING STEADY-RATE EkER.CISE 11^: EFFECTS 
OF WALKING SPEED AND WORK RATE. • Casey M. Donovan and 
George A. Brooks, Exercise J^hysiology Laboratory, Department 
of Physical Education and Laboratory of Chemical Biodynamics, 
University of Calif ornia*at Berkeley. ' 

A comparison of walking a^inst vef^lcal (gradient) and 
horizontal (trailifTg weight) rorces was made during steady- 
rate exercise at "0", 250,, 500, and 750 kgm/min with speeds 

3.0^ 4.5 anci 6.0 km/hv'. In all casds exponentiral rela- 
tionships between caloric cost and increasing work rate and 
speed wore observed. The^e exponential relationships indicated 
that muscular ef f iciQncy"*^ur^g walking i's inversel>^ related 
* to speed and work ratre. "Work" (level, unloaded walking as 

the baseline corfectiop), "delta" (measured work rate as the 
^ baseline correction) and "instantaneous" (derived from the 
eqi^ation describing the caloric cost of work) ef f icien(?ies 
were computed. All definitions, work (range of 21 . OTo to , 
43.9%), delta (19.6% to 43.9%) .and instantaneous (18.3% to 
44.1%), yielded decreasing efficiencies with increasing work 
rates. At work r^tes above 250 kgm/min the curves descri^)ing 
(;he relationship between caloric cost and work rate were 
parallel. /for vertical and horizontal' forces, indicating equiv- 
alent efficiencies in'this rartge. .Only the 'delta and instan- 
taneous definitfons accurately described these relationships . 
for vertical and^ horizontal work. Of these two ,^ the' delta 
efficiency estimation was judged to be superior «s it i^ based 
directly on the raw data. The work efficiency definition w4S 
found inadequat;e when the relationship between caloric cost 
and work rate is non-linear. Determinations of combined work 
loads (gradient plus trailing weights) were made and the energy 
costs of botR types of work found to be additive. » 

This research supported in part by a University of 
California Faculty Research Grant , in part by BiomedicarL 
Research Development prant RR.-7006-10, and in part by a gr^nt 
from the United States Energy Research and Development 
Adminis'tration. 
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A COMPARISON OF PERCENT OF MAXttMAL OXYGEN UPTAKE ATTAINED BY 
GRADUALLY INCREASING HEART RATES ON THE BICYCLE ERGOMETER ' 
AND MOTORIZED TREADMILL, ^ Marilyn Frankel , California State 
"'^ University, Sacramento; Irvin E» Faria, California State 
University-r^acramehto , 

The printi^le o^ the direct relationship between heart rate 
a'nd oxygen uptake with increases in ^ork has been widely 
accepted. The results of this study indicate that perhaps the . 
^ heart rate is not an equally strong indicator af.oxyge^ uptake 
as previously reported and that- the percent of maximum oxygen 
uptake* a-^ specified heart ^ates may vary from activity to 
activity; The "purpose of thi^^ study was to determine the 
percent of maximal ox^S^gen- consijjpption (% of ^^02 .max) at .given 
heart ^rates (HR)* on the bicycle ergometer and on the »mo tori zed * 
treadmill. Ten female 'sub jects (Ss), age 18-2^ years, performed 
a ^0 xnax test, on the bicyfile and treadmill. Percent of ^"0^2^^ 
at'HR's of 120", 130, 1^6,- I50, I60, I70 and 18O beats per minute 
were compared for t^je bicycle and treadmill. A Significant 
difference (p<0.05) for mean ^Op max betweer\ the treadmill test 
(^8.82 *ml/kg/min> and the bicycle test (W.71 ml/kg/min) was 
found. There were no statistically significant differences 
*betwe«.n % ^0^ max of the two tests ..at^ any of' the given heart 
rates. Regression analysis indicated a linear relationship ^ 



between % VO^ and HR for the two tests. However, an inter- 
secting of tne two lines was observed at approximately the 709^ 

max l^v^l. It was 
reveal*. a different pat 
*and bicycle ergometer. 



VOp max l^v^l. It was concluded thit the % yO^ max values 
reveal'. a different pattern of oxygen uptake for the treadmill 
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METHODS EMPLOYED TO DETERMINE 'THE NET ENERGY COST OF ERGOMETRIC 
ROWiNG. G.R. Hagerman, Human Performance Laboratory, Syracuse 
University; E,L« Fox> Laboratory of Work Physiology, The Ohio 
State University; F.C." Hagermani Department of Zoology, Ohio 
University, * 

Fifteen national calibex lightweight oarsmen were subjects in 
a descriptive study. One important aspect of th% study was de- 
termination oi net ehergy cost for a 6-minute maximal exercise oA 
a Lyons- type rowing etgometer. This exercise simulated a 2000m 
race in an '8- oared shell. Vjr (BTPS) and were measured at 
rest, during ^ach i|d.nute of exercise, and during the initial 15 
minutes of recovery phase. The .op^n circuit' spirometry method 
was emp*loyed. Three methods were compared in evaluating energy 
cost of th^s exercise. The three were: (1) old mfj^hod (tradi- 
tioildl); (2) new method (theoretical); and (3) old,method-(nodi- 
fied (txaditionafl) • The old method consisted -of calculating net 
energy cost aerob^ically from exercise (net V02 for 6 minutes in 
I/O2) and ana^robically from rec6very oxygen (net O2 debt in 
I/O2). The new method utilized the same calculation for the 
aerobic net energy cost of the exercis^e as the bid method, "fhe 
.anaerobic energy component for the new method wa^s subdivided into 
, alactacid and lactacid mechanisms. The aid method-modified in- 
cluded- the same calculalrlon for aerobic net energy cos t^ as the 
old anrd new methods. The olj&~~Se£hod-modified calculated the 
lactacid anaerobic energy component identical to the new method; 
but the alactacid component's calculation was altered from that 
of the nev/ method. Th^ means for total kcal , kcal/min, and 
kcal/kgHnin were also computed for the three methods. An anal- 
ysis of variance using repc^ated measu^s was incorporated to 
analyze the net ei:\ergy^cost (cal/kg.min) of the three methods. 
The Tukey multiple comparison test was used to compare €hQ meaii§ 
of the three methods. The results indicated the three getliods 
cannot be used interchangeably for calculating the net energy 
cost oT this exercise. The new atid the old method-modified tech- 
niques as computed were more similaf in the final results of the , 
multiple comparison test. , *c 
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EFFECTS OF PEDALLING RATE CilAN&ES ON MAXIMAL OXYGEN UPTAKE AND 
.j^i^ERCEIVED EFFORT DDRING, BflCYCLE 'EROTMETER WORK. Robei^t ^. 
^loffatt and Bryant A. Stam-f ord T Ur^ersity of Louisivill^e*. 

The present invest igatiotr- vfeas purposefi to determine the effi- 
cacy of pf ogr ess ively^cr eased p^^^ling fate (P) as e)^) posed 
to progressively increased resistance (R) during assessment ^of 
maximal oxygen uptake (V02niax)on* the mechanically braked X-to^- 
ark) bicycle ^ergOmetei*^ Twenty «mal:^*JDniyersi];y s^tudentswm^ 
pleted two randomly assigned experimental sesjfS&ri's .ionsi^ting 
of two maximal stress tests each (i.e. either two. ,E,^^fc^t\^o''*i>R 
tests). ^ In addition,' nine female University students Qomplfeted 
two randomly assigned' experimental sessions consisting of one 
maxijnal stress test (each (i.e. either one P or one R test). 
Tests were discontinuous in nature requiring alternating three 
minut^^ork bouts^.and, ten minute rest periods. 'The following 
yariSMes were .;Hf^tlitored : V0(2^ ventilation* (^e) > heart rate (HR) 
lactic ac\d/(lft4"3 , pedal revolutions, perceived exertaon via 
magnitude e^^tim^^on, and test preference (choice) data'. It 
. was foun3^hat V02max, HRmax and HLa were quite similar regard- 
less *oi/t5est protocol. Magnitude estimates were' significantly 
(P<[^ .0^5^ lower for male subjects during P testing, and prefer- 
* enc^^^^t^ revealed that^ 80% of male subjects, preferred P test- 
ing. Conversely, magnitude estimates were significantly (P<. 05) 
lower for female subj-ects for R testing and only 55% of female 
subjects preferred P testing. Repeat testing demonstrated that 
P ^tes.ting cauld be reliably repeated immediately . within the 
same experimental session whereas R testing] resulted in a 
Significant (P<.05) reduction in V02m^x. it was concluded '* 
..that progressively increased pedalling rate offers a physio- 
logically acceptable means to assess V02ma35:^ on the mechanically 
braked b.icycle ergometer for males and females. It was further 
concluded that progressively increased pedalling rate offers 
a psychologically, (perceptually), preferable means to assess- 
ment of V02max for males, however, not for females. ' 
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PHYSIOLOGICAL COMPARISON OF TWO WORLD CLASS DISTANCE RUNNERS 
M. L. Pollock, Institute for Aerobics Research, 11811 Preston 
Road, Dallas, Texas 75230, and D. L. Costill and w/j. Fink, 
Ball State University, Muncie, Indiana, 47906. 



ir The purpose of 'ihis investigation was to report the contrast- 
ing physiological ^Characteristics of two world class distance 
rlinners. Frank Shorter, Olympic marathon champion and Stev^ 
Prefontaine (now deceased) holder of 10 American. distance • 
reccxrds were tested on numerous physiological parameters. .The 
data for Shorter and Prefontaine ( ) were as follows: ag^, 
yrs - 27'(24); ht, cm - 178 (174); wt, kg - 61.2 (68); fat, % - 
2.2 (4.8); VOo max, ml/kg-inin - 71.3 (84.4); heart rate max, 
beats/mia - 155 (210); h.eart Volume, ml - 732 (1399); treadmill 
performance time, min:sec - 7:15 (8:30); lactic acid max, mg^ - 
95 (122); ^Op during a steady state test at 12 mph,'.ml/kg«min - 
59 (73); slow .twitch muscle fibers, X - 80 (77); and- succinate ^ 
dehydrogenase, m fnoles/g x min'l - 16,7 (22.2). Prefontaine 
had a significantly better 1 mile run time than Shorter (3:54.6 
vs 4;02.5). f refontaine' s^greater muscle mass and glycolytic 
enzyme system, and higher ^02 max values may have been an 
advantage in the shorter middleTdi stance events. While 3 ^nd 6 
mile performance -tjmes are fairly comparable for both Sh9rter 
and Prefo/itaine (12:52 vs 12:51.08 and 27:09 vs 26:51. 8)^ phy- 
siological and histochemical va^lues show marked differences. 
Of particular interest is the difference in the ^0^ m^ of - , 
these two runners. , Shorter' s value appears to be 
distance runner of his caliber, but is hfgher than ti^e value 
reported .for Derek' Clayton, hold^^r of the world's ,bj6st mara- 
thon. Shorter's increased efficiency^during subma^^imal tread- 
mill running would give him the advantage aver Priefontaiine 
during long distance^races, s<ich as the marathon/ It is ^ppeirent 
from this data that 90^ max in itself does not guarantee a fa^t 
performance in distance running. Tb^ data shouT the complexity 
and difficulty of deternining distance running' performance f 
capal^ility.^ 
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^PHYSICAL FifNESS CHARACTEKIST'ICS OF PROFESSIONAL FIREFIGHTERS. 
D.L, .Santa Maria, C.O. Dbtson, P.O. Davis, R.A. Schwartz,* 
University of Maryland. - V 

A reprejfcitative s^ple of 100 professional firefighters from 
the WashingRn, D. C^>-Metropolitan area vere administered tests* 
to determine * the following characteristics; body composition, 
muscular strength, muscular endurance, muscular power, flexr 
ibility, and aerobic capacity. The following measure* were 
derived: standing height, body weight, lean weight, fat weight, 
percent body fat, resting systolic and diastolic blood pressures, 
resting pulse pressure, re^sting and maximum heart rates, maximum 
oxygen consumption^ maxim^ oxygeiY pulse , maximum ventilatory 

.equivalent, right and lef^t grip strength, sit-ups, push-ups, 
standing brpad jump, hamstring flexibility, and 12-min. run. 
Tests were administered ^n the laboratories of the University 
of Maryland Sports Medic(in&. & Physical Fitness Center. A 
one-quarter mile running track was used for the 12 min. run test. 
Maximum 6xygen consumption data were derived using a motor driven 
treadmill . Standardized procedures were used in the connection 
and analysis of expired gases. The criterion for maximal work 
was an R.Q. greater th^n 1.0 and no increase in heart rate 
following an" increase ^n workload and/or subject's inability to 
continue the test, EK,G mojiitoring was used m deterhvirfiiHg heart 
rates. Le^n body weight Was estimated from anthropometric arid^ 
skinfold data using the formula of Zuting and Golding. Subjects 

-rangepl in age from 21|' to 57 years (X=33 years). Mean height and 
weight were 17.^.7 centimeters and 83.4 kilograms respectively. 
Other results showed the following mean values; percent body 
fat - 21 . 1/ sit-ups 36.8, .pull-ups - 5.5, push-upS - 18.9, 
standing br^ad jump - 75>. 9. inches , blood pressure - 129/8;j:, 
resting heflfrt rate - 66.7, max. heart rate - 183.9, max.i'V02 - 
3.28 L/m*in.'', max. v02 - 39.59 ml/kg/min. , 12-min. run - 1.2 miles 
In terms of physical fitness parameter?, the results of thi^ 
study indicate that a l^rge majority of the firemen are over- 
weight in terms of percent body . fat (using 16% fat as a recom- 
mended maximum).. A very ^large majority of these subjects lack 
relative muscula^ endurance as evidenced by their low pull-ups 
scores. ,And, le^s than one-half of these subjects showed 
adequate ^ aerobic' oapacities as indicated by their VO^ (recom- 
mended minimum -^40 m^ftg/min) and 12-min. run (recommended 
minimum'j^ 1.5 miles^) sgpfes"^ ^ 
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THE. EFFECTS OF SELECTED INTERVAL EXERCISE ROUTINES ON 
BROUCHOSPASM IN ASTHMATICS. Annette F. Racaniello, 
Springfield College.- - ' r • 

Nitie_4syiTiptoiTiatic asthmatics (ages7-24) w^re ^^es- 
tecrsfor bronchospa.sm elicited during four dl^|j^ent 
mteir^l e'xercise rt)utine^,* The routine^s tested" were 
2 minute^ run-2nv;Lnutes rest (2-2); 2 minutes run-4 
nimutes rWt(2-4); 5 minutes run-5 minutes rest (5-5); 
and 5 m:vnute^ run-10 minutes re3t(5-10), with each 
ifoutme * r,equirskig 20 minutes of running. Subjects ran 
on the treadmillN^t a speed and grade found previously 
to elicit a heart X§te of 160 .BPM, Pulmonary function 
measures of forced ekpiratory, vplume one second, 
(F-Q^^-') , forced vitalN^pacity^FVC) , and FEV^ q^^^^ 
percentage ^were taken atNrest; one minute after'each 
run '(post-exercise) ; 30 sebonds priOr to the next run 
(pre-exerci^e) ; and 15 minu€^^^ m^o the recovery 
period. Both of the routines wrth ^ minute runs (2-2 
and 2-4) showed increases in FVC ^d FEV^ following 
the first run. The two longer duration routines (5-5 
and 5-10). showed a depression of airway conductance^"^ 
following the first run. The 5:^ roukir^a continued to 
shoy this depression throughoMti -succeissiv^a^^runs , while 
the 5-10 routine showed a slight rise \as th^re^ated 
runs were continued. - All of the exercise routiiils 
caused exercise -induced bronchospa^sm (EIB) according 
to clinical standards of a 10 percent , reduction in 
FEV . Statistical analysis reyealed^ tjiat the 5-5, ^ . 
exercise routine showed the greatest amount of ElB.^, 
None 'Of the ANOVA revealed significant dif f erences t 
among the other three routines which mdicat^ that 
the 2-2, 2-4, an^ 5-10 run-rest routines showed sim- 
ilar amounts of EIB. It was concluded that IJ interval 
exercise produces EIB ragardless of the pattern used; 

2. ) the amount of EIB produced becomes stabilized u 
within a few repetitions of the run-rest routine; ^ 

3. ) EIB IS reduced during the running period wit:h \''\^ 
increases during the rest period; 4.) the 5-5 exer- 
cise pattern was the leas t. desirable- routine-. 
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MOTION CONTINUUM: AN AESTHETIC OF SPORT AND DANCE. 
Jamie L. Aiken, University of Oregon, j 

The purpose of the research was to study through the 
medium of film the aesthetic similarities of motion existant 
bgitween modern dance and three selected track and field events 
the shot put J the high hurdles, and the triple jump. The 
. investigator assumed that all locomotor activity is related 
in terms of the dynamics of time, space, and force.^ It was/ 
the investigator's premise that sport motion is not generally 
perceived in th? same aesthetic construct as is dance motion, 
but that either can be observed from an aesthetic point of 
view. The filmed study is an artistic tdentificati on of this 
concept; Four pilot projects were completed prior t6 the 
filming'of the major study to deterrainemethodology foj; 
creating an artistic cinematic compositTon of comparative 
motion! The methods determ;ihed by the .researcher were: 
1) that the track footage pe filmed in a documentary, manner 
during practice and competition with the camera t)ositioned 
at various angles, speeds, and lenses; and 2). that the dance f 
footage be fllnved with preplartned "takes" of choreographed, 
^wprks, .tmprovi sation, and rehearsal. /The resultant film was 
. *a five and one-half minute 16mm ybl^ck^and whi^te'final answer 
print which was edited from thirty-four and one-half minutes . 
of raw footage.' Conclusions, based, upon^evaluaiiohs by five 
sources (the researcher,'s. thesis committee, a unT^ersity film j 
editing class, a tabulation of written responses from^three 
audience group?, academic colleagues, and a retrospective / 
analysis by the thesis writer), indicated that an aesthetic f 
relationship of the two areas oKmotion can be effectively I 
articulated»^through the medium of 16mm film. ' I 
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SEX GAP, IN SWIMMING PJRFORMAI^CE NARROWS. Charles W. Jackson, Old 
DoTi\inion University, Ilorfolk,*" Virginia; Christina^. Jackson, 
College of V/illiam and Mary, Williamsburg, Virginia.^ 

PURPOSE ; The purpose of. this study Wa? to critically analyze 
.swiitimirfg performance times of female ar)d male competitors at the, 
national level over a five year period. " ' ^ 

PROCEDURES ; l3ata from the 1971-75 national AAO^Indoor. Swim- 
ming Championships were* collected and analyzed according to sex, 
year and^event by two factorial design-lMJOVA techniques. The** 
loe yard freestyle event was selected as an indication of speed 
and anaerobic performance. The 1650, yard freestyle event was 
chosen as an indicatioji of pr6;Longed endurance and aerobic per- ^ 
fomance. The top 16 competitors in. each .selected event X sex 
X'ypir comprised the 160 subjects of this investigation. These 
swimners were the actual finalists and consolation finalists in 
the cQFjpetition and thus one can assume somewhat equal motiva-' 
tion,,^<5quir5mcnt advantage, and training and coaching technique^ 
betweeft the sexes. ^ • 

RESULTS ; The two factorial design AIIOVA for the 100 yard 
freestyle data revealed that there were significant sex and year 
differences in the data. A further multiple classif icatiorf*^ 
snalysis of the data indicate^ the 94% of the variation was due 
the sex factor with tlie males being better performers, and 
^2?^ of the variation^was due to the year factor. The two 1 ao- 
toriai design AI^OVA of the 1650 yard freestyle reve^iled similar 
results^ 

It iKiioteworthJ^ that the gap in differences of mean per- 
formance fot: these events ^s .narrowing. The. percentage df ' 
difference fol; the 100 yard freestyle in 1971 was 14.4% and in 
1975 it was dowh. to 12.6%. In the' 16*50 yard freestyle disteince 
event the women w^e closer, to the men's performance and they, 
^ are getting closer r^ercentage of differences 8.6% , in 1971 and^ 
7.4% in 1975. 

CONCLUSIONS *. In, comp^ison with national caliber male swim- 
mers, national femalfe s'wimR\ers demonstrate slowef .'times' for 
' events requiring aerobic and\anaerobic performancie . The per- 
centage of diffjerences determih^ in this study are similar 
to those reported by Plowman in Xstudy of swimming world records • 
They are also in agreement with tho^ of Dyer, a geneticist at 
" Adelaide University in„Australia, who^^^nducted a similar study 
• ^ of performance in the 100 meter freestyle for years 1934, '54, > 
and '741 Thus when given the opportunity, *^emale sw"Jinmers seem 
to be narrowing the performance gap^^ith their^ale couhterparts . 

^ ' "-^ • • ^ 

Charles V7. Jackson 
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POTENTIAL PHYSICAL EDUCATORS PERCEPTION .OF THE ROLE OF PHYSICAL' 
EDUCATION. Marc wXuseth, Purdue jjniversity. 



• This study was conducted in order to better understand the 
perception,. of the role Qf physical edijcation held by those stu- 
, dents in teacher preparation programs in physical education-. 
Based upon a review of the literature and informed speculation, 
a questionnaire was formulated which gathered data from seven • 
independent variable groups and about students' perceptions of 
fourteen different rcles, for physical education. The question- . 
naire was completed by 349'Students at the Universi ty of Mew" 
Mexico, Ohio ^tate University, State University of New York at 
Brockport, and the University bf Oregon, enrolled in required 
professional courses in physical educamrrrtiuring Itie Spring of 

^ 1976. The results (?F the analysis' led to the findings that 
within e^ch school ft is^ possible to account for some of the 
Variance in response of student's' perception of the role of 
physical education by variables frqjn the 'independent variable 
groups of: 1) demographic chai^acteristi.cs: sex, and clas.s level; 
2) the point in an i^ndividual's life wheK he/she makes the de- , 
cision to. become a physical educator; 3^ the factor or factors 
which influence an individual to want to become a*physical 
educator; 4) the amount of experience an individual has had in 

V competitive- athletics; 5) the individual's attitude toward the 
reTationship-of physical education and athletics; 6) thj^ indi- 
vidual *s general lifestyj^ as measured by his/h«r use of^^ree, 
unobligated time; 7)- the type of job position wRicIj an indivi-. 
dual wants upon graduation.- Interestingly, the variable group . 
whfch accounted for the greatest amount of variance differed 
for students at each school. However, the variable group which 
Cons.i|stentyy explained the highest'^mount of variance was'"th6 
individual's lifestyle," as measured by the use ^f^-f-^e, unob- 
ligated time. Most of tht^se responding indicated they wanted 
to spend'^ great deal of time on all of the role behaviors ' 
measured in the study except classroom management and adminis- 
trative' ta^k^s. The role behaviors .which received the greatest 
Support by the majority of the resjfendents were teaching motor 
skills and developing physical, f-i tnWss ' in students- A final 
tendency which 'was revealed by this study was for there to be 
some, evidence (rf a linear relationship existing between x^ues- 
tionrWire itaiis related to coaching and athletics and' homo- 
geneity of responses. . ? 
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LEADERSHIP BDiAVIOR OK ^^AL£ A^^) FEMALE* HEADS OF 
PHYSICAL E^XJCATION IIJ imVERSITIES MIX COLLEGES' 



lT^lF?VrS OF 




Keith "ftlner - lrniversit\; of Illinois 

Ihe r)urDose& of this stud^/ were to deterTnine :l.If a difference 
exists betiveen(a)the actual leadership behavior of deDartmsnt 
heads and(b)the ideal leadership behavior of an ideal deDartrrent 
head ^ as described bv the 'department heads and bv their faculties. 
2. If a different:e ^ists bet^^een the actual and ideal leadershiD 
behavior' of mle and female department heads as described b^; 
thense^'es. 3.1f a difference exists bet^^7een the actual leadership 
behavior of m4le and female department heads as described bv. their 
f acuities. U .I^-a difference exists between the .ideal leadership 
behavior of maX^and female department heads as described bv their 
faculties. The dat^ for this studv were obtained throu^ the use 
of the Leadership Data* Booklet<LBDO-Real ,LBDO-I deal) .The data ' 
fron 49 departments were ^ed. This included data frc^ U9 depart- 
ment heads and^ U27 facultv for a return rqite of 78.9 percent. The 
findings Were rl . Department heads described their actual leader^ 
ship^behavior-as exhibiting more consideration and initiation of 
struGttire than did the faoultv members who described their depart- 
rr^t head's leadership behavior. 2 .Department hedQs described the 
two dimensions of leadershiD behavipr, consideration and initiation 
of structure ^of an ideal department head 'in 'the same wav as di.d 
their f acul ty' members- 3.! lale and female department heads describ- 
^ed the consi.d^ration dimension of actifel leadership behavior in 
tKe ^ams'WSv. Female deDartmenrt heads described themselves as ex-_ 
hibitingj'more initiation of structure than male department heads, 
described themselves as exhibiting. U.Male depairtm^t heads de- 
scribed the two dimensions of leadership behavior , consideration 
and initi^ion, of strucrture ,of an'zdeal departmeht head in the 
same wav as did /emale deuartment heads . 5 .An ideal deDartmsnt * 
head was' described bv male and female , department he^ds as e>diibit- 
ing more consideration and initiation of structure than the m^le 
arid female dep^tment heads believed that thev exhibi.ted them- 
selves . 6 .There were no differences (except in t^^o situations) be-'' 
tween the two -dimensions gf actual leadership behavior for either 
male or fem^e deDartment heads ,as described by maj.e or female 
faculty memrifers, irrespective of whether the facjiltv were members 
of a segregated or an integrated department. 7 .There were no dif- 
ferences between the two dimension^ of leadership behavior of ^ari 
ideal department head -as described bv male or female facultv 
nBiifoers , irrespective of whether the 'facult^/ were members of a 
segregated or an integrated department. 
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MA^O^. Louis H. 1 . 

, The central .-r tM. :\- v^^;t Vatj'. u vtj tv i^-rtrnlnt, , 

those criLeria and a i^.inl .-tru,* . v-- ri-'i'tl^n ^ vIh \' aro .^urr^'^iit ly 
favored ia.thp i'^>*-^-r-.i \ >\<r'i : /i^ iin-vl^-i. -.1u.'?iLlon 

majors. A ^.^condnry iivi' ■ w;^ - * !• v'-l i ^:;i>ui:n^'/ w^ioif 
would assist titu* . . * •< i . :: i » !>• r.-Il^^io^* '•.>i-i 

practices for^t\'^ 'iti-r-ii/^! - ^.t'^ • i i- : ^f i\ ;»'y.':;ul • 
tion. ^^^e mai:; -ii*.' ni * * !:iv*\ :^ '^^-it i- ^ 'v.-^^ m." 

iHw't i tut ional i^^ys^ rr "1 i^i. 1 v* : *i • i-:/ : n : r'-.v^* i ui 

twelve selected ;r ^^"1 t r^i 'ir.'i^ -t: r • . I'ri^^r^^ unaer- 

graauate male r-v ^' ''-'^ -^i'.. ^atl .n ; r't^: to.^j^..;^. -i UYr*'"*^ o^* 

>*'XC^»n«-n<\^ ai3 ^uir,' \ ^\v' h r.ril : i'n. : ^rru.-: vit'i or- -ifi' "tandards 
i;; mind.^ Tr.^-- Ti^J-r r-.'.uA.. l-r-'.i: i :h-- iM 1 win^f: ( ] ) J-tiysi cai 
education off : ^ia;!.-. ••irr-rn^ly tl'jiv/r'vi (in i<tn '-.'tual and' r^^cora- 
^mended" pricjic^) -i L^->nTC inat 1 ")\ ^^f Ltoth oi.V-^t -*ve and subj'^'-tive 
evaluat I m.^. f^r the riPj rauai L^r^tn^ir 31;;^-. ri^3 in p-o*fes- 
sional pr^-parfit i on i r-o^r^.; A] t:.our;twtl^^' inaj^r factor actual-. 

■ ly Utrli::ed'^r(^^ '3ele-ti\^ reteniion in'* phy.u -ul • education .was " 
acaderni • ach i^^v.-n'-''nr it; al :_ c -urr-- work', ^hy.u-Mr educvit-ion offi- 
cials de>em-i ajai-ri- ■i'vh : - in. i!- 1 1 a iviri ,t'^tic\:[ at]d r,taff* 
evaluat i^?ri.^ cc/ t r. rV^o-L ^.i/i I proirus- ao t h-^ tw.> t.v .jt • important / 
factors in * "vaiuaf^'r, anfl "(.;- Py -ind p^'iys^cal educa- 

tion offlc^iaio i'~> n-^ .i^lli'-^ i. r iv^n^nrperij -xny tes^ or te^^^t:^ to 
.measure t.hyo;'*a. 'u!,;i:y, .^^^r,^:- 'ibii—^v, ;:iy:-l.vil fiMu^Gs. 
^ati'U.e t i c - at I^y , an : / c r v'^^an 1 ' v " >r .is .pnr t of .tlic se^--c t i ve 
^•reten^i?n r'-o^ulr--nK rr.o f'^;- mai^' nny^-l.-il r l^^jfef or., majo/3 . O'n 
^the basis -f an 'tn-i.yo:-, >'f *:h^ y.ata r-i^ardln^^" ^-iective reten- 
tion t\r pr.ysl^^'i'l ' ij^a^i-n uux a I'-viuw ■ r t\r_ lix^r'iture, the 
following ma,: rr in^. 1 T -ai 1 n/ ar^> :aai^/. (l) The j^h i Ic.-orhlcal' 
'or ientat loii puri':o-- >-'f -in -d.h-'.tt ional " in:> t i tut ion and/or 

prores3io;ial tr-^naratl^t nro^s^r'jr. in pny^^^i.-al -^du -aL i'^jn snould ' 
determine th'- natur- .n' t:.e o*m^. :tive r^ t-nt I ^n r^^'ju irements , (2) 
Staff eval aat i^"r..- f :r V-^.i n'-il ir^inir^' an 1 acu'l'-nic a^Kit Ye- 
men^ ^^Ir: 3tud^.r.t ^ ir.f'- nr-- tw ^ 01:3^-- ^oo^-ritiai factors, (3) 
Th- r^^^r.ti r, r r^;;.'t: u : r I • - r ! :i . -!.r-u^ i orpl Lei ^t the ^>rid 
of th-^ o.jtr.orv-r- y- ar anJ nt ' n^ ^-nl -•^i' th> '.iuriin- y^'-ir and/or 
before ^^rii^^-.t ^-a^^i>;X:, '-^^ i faculty c:!rjnHt - . uld do ' 
del^gat --i t nr _ r*' or r n ^ i : : 1 ^ ty :'of t i^i^ at oral sa 1 p r ^^^rani 1 'Ad i ng 

to r^^t*-nti_:i u* i*-,y j'It. #:^irnto in phy..ical ^-duc^ft ioii , 
4 f , • ^ 
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JOB SATISFACTION AS IT RELATES TO. SIMILARITY IN PHILOSOPHIC VIEW 
BETWEEN PHYSICAL EUUgATION FACULTY MEMBERS AND TH^IR DEPARTMENT 
CHAIRPERSON. Jean L. Perry, University of Illin<^s. 

# ' This study was conducted to determine the relatiShship between *' 

the level of job satisfaction and the similarity in philosophic • 
view between physical education faculty members (N=198) and their 
. department chairperi*on (N=30) in four-year colleges and uniyer- 
sities in the Midwest. Also considered was the effect oii job 
satisfaction of seven demograpKiic variables:, (1) sex, (2) age,* 
(3) highest attained educational degree, (4) years a full-time 
appointment had been held in the current department, (5) tenure 
status, (6) present academic rank^ and (7) years o'f administra- 
tive exp«i;:ience . The questionnaire used to collect data for this 
<^study yielded eight scores; (1) philosojJhy, (2) phi].osophi-c 

- . difference, (3) work, (4) salary, (5) promotion, (6) supervisor, 
(7) co-workers, and (8) total job satisfaction. Through 
multrple regressiorifliianalysis it was determined that' three of the 
seven demographic, variables wpre* significantly associated with 
the philosophic difference score of the faculty members:* 
tl) highest attained educationSrl degree, (2) present academic, 
r^rrk, and {Z) years of administrative experience. Th^se three 
variables along with the variables of s6x^ years a full-time - 
appointment had been heid lA the current department, and tenure 
"^Status had a* signif icanj; elegit on at least one, of < the six job 
^ satisfaction scores. It w3s hypothesized tha^ the relationship 
between philosophic differenct^ $core and job^ satisfaction would ^ 
became more apparent as differences in demographic variabiles «- V 
w'ere taken into account. However^, no sor^hif >cant^ssoc iation 
between the philosophic difference score and the philosophic ' ^ 
difference score squared and job satisfaction was found even 
after differences m demographic variables were accounted for 
by multiple regression analysis. The mvfltaple regression 
analysis conductt^d for the department cbairpers^on^ revealed only'' 
one demogVaphic variable, highest' attained educational degree, 
whi6h had a significant effect on. job satisfaction*. Although 
this demographic va'riable also a significant effect on the 

philosophic difference score, squared of the department chair-^ 

^ . persons J the philosophic difference score of the department 

chairpersons vas not found t,o have a ^^rl!gnif id'ant effect on job 
satisfaction. No relationship Was 'found between the level of ' 
job satisfaction and *the similarity i^^ philosophic view between 
physical education faculty members and t^heir departmer>t chair- 
person in, ^ur-year colleges and Universities in ther^idwest. 
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THE INFLUENCE OF COMPKTITIOM ON ANXIETY LEVELS OF WOMEN'S 
INTERCOLLEGIATE BASKETBAl^L PLAYERS. Kathleen Connell, Spring- 
field Colle&e. 

The changes of anxiety levels over 'the .course of a competi- 
tive season, and the changes In anxiety levels priol: to and 
following, -competition were the two major problems for investi- 
gation in this study. In testing the first hypothesis and 
determining if a difference existed among the mean an^^iety 
state scores obtainect before and after each regularly scheduled 
game and the regional tournament, an analysis of variance, for 
repe;at:,^ measures was employed. The results of the analysis' of 
ya'ri^n^e Indicated there were no significant differences between 
the mean .anxiety scores in th^ pre-game situatiop. However, 
there w^^f^ significant difference between thfe mean anxiety 
scqres ,^or the post-game situation. The obtained F of 3.51 was 
hig'h^.^than the necessary Table F of 2.^^^ for' significance.^ In 
test'^g the second hypothesis and determining if a difference 
exis^if s .bi^etween' the mean state anxiety scares obtained before and 
afte'^' the three regular season games described as highly anxious 
contests as ^compared to the mean state anxie^ty scores ^btained 
before and after the three, regular season games described as low 
anxious cont^ests, an analysis of ^variance for repeated measures 
was employed. There were significant differences between the* 
mean ahxiety scores in the ^re-game and the post-game situations. 
The obtained F for pre-game of 15.99 and the obtained 5 for 
post-gam^ of 35.29 were bo^h significant since a necessary F of 
2.61 was necessary for significance. * In testing the third 
hypothesis and determining if a difference exists betwe^en the 
mean trait anxiety scores obtained prfor to the season as com- * 
pared to the mean trait anxiety scores obtained at the conclusion 
of the season, repeated measures t_-analysis was used. There^-/*^ 
was no significant difference between th^ pre-season and post- ' 
season t'fa~it anxiety scores. The pfe-season me^n (36.36) and 
standard deviation . (6. 31) varied little; from the post-season ' 
mean (36.54), thus resulting in a non-significant t_ 6f .023. 
The ^following conclusions have been Mde^ ^) There was a 
difference in the post-game anxiety levels. The intervening 
variable which caused the significance of the post^-game state 
anxiety. scQjres.was the teamVs losses and 2) There was„a, signi- 
ficant difference between t^e three games described as high 
anxious as compared to those three games described as low 
anxious. The significance was ^a result of two faotors:* th^ 
caliber of competition and an emotional reaction to defeat. 



Kathleen Connell ^ ^' 
Dept^of Physical Education j 
Smith College ✓''^V,^ 
J, Northampton, MA 0106J 

March 29. 1977 ^ 
^j^^0:45,am . . 1 2 3 ^ 



4 

i- 



t 



THE EFFECT OF VIKWINU PROFESSIONAL SPORT ON THE ANXIETY LEVEL OF 
THE SPECTATOR. March L. Krotee, University of Minnes^; James 
A, Metcalf, George Mason University. 

There .is little doubt that spectatorism is emerging as an 
* J^ntegral segment of the American Culture. It appear-^ that many 
individuals prefer the vuarious exptirience of spectator parti- 
_ cipation'to actual physical involvement. Some researchers 
suggest that the spuLtator experience does not significantly 
differ from actual physical pari'icipation^ - With this in mind, ^ 
it seems appropriate that the physical educator gain j.nsight 
into the nature of the spectator experience and its relation-' 
ship with various physical as well as psychosocial parameters. 
The purpose of this study is to investigate the anxiety Jevel 
,iOf. the spectator and determine if this anxiety level is affected 
'*^'byi vicarious spectator experience. The data was randomly 
gathered at a professional box lacrosse' match ■ utilizing the 
Cornell Word Form ~ 2 Test. The Cornell Word Form - 2 Test 
^ was administexed at the begijj^ning and directly after the match ^ 
to one hundred and forty-five sfieotators . A student *s t-test 
w£ts applied to the data which yielded results that were not 
significant at the .05 level of confidence. The findings 
indicate that the spectator experience nmy not offer as much 
purgation of anxiety as needed for catharsis effect and may not 
parallel the anxiety level of actual physical inv^vement in 
organized sport. 
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THE EFFECTS OF VERTICAL AND HORIZONTAL MODELS OF TEACHING ON THE 
DEVELOPMENT OF SPECIFIC MOTOR SKILLS AND SELF-CONCEPT OF ELE- 
MENTARY AGE CHILDREN, Thomas J, Mar tf nek. Xfniversi ty^of North 
Carolina at Greepsboro; Leonard D. Zalchkowsky, jBoston University; 
.JohnT.F. Cheffers , Postop University, .* • 



The purpose of this study was to determine the effects o£ vert^ 
leal and horizontal models of teaching ox\ the developnent of spe- 
cific notor skills and self-concept In elementary'^age children. 
Two hundred^ and thirty Boston school children, grades one through 
five, participated In ^'ither a physical activity program where 
the teacher uiade all the decisions (vertical modislr), or In a 
program where tjney shated in the decision-making process (hori- 
zontal model) • Additionally, 115 elementary school children were 
used as a control group. The Cheffers Adaptation of Flanders 
Interaction Analysis System (jCAFIAS) was used to verify the 
treatments tlsed In the study,*. Schilling's Body Coordination Test 
(BCT) w^s used to test mofor skill development, and the Martlnek- 
Zalchkowsky Self-Concept Scale for Children' (M2fSCS) was used to 
measure self -Concept . A 2x3x5 ANCOVA was used to test for sex,' 
treatment and grade. The results Indicated that a teacher-^ 
directed approach appears to be best fpr the development of motor 
skills, and that a -student-sharing approach has a'definlte effect 
on the development of self-concept. A linear improvement was 
found for the five grades In motor skill development*. There was 
a significant decline in self -concept for grades 3^A, and 5. 
There were no slgnlfl.cant correlations found between self -concept 
and .motor skill scores for all three groups. 
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A ^lODEL FOR EXAMINING SELF-ESTEEM CHANGE AMONG YOUTH SPORT 
PARJICIPANTS. Michael W. Passer, UCLA 

The rapid >grovj^h oF ^rfganized youth spgrts has stimulated 
debate regarding ^he psychological and social effects of com- 
petitive sport experiences on children. In particular, profes- 
sional and lay critics competition often note the enormous 
influence thlt sport-related success and failure experiences may 
have on childrens' self-esteem. Proponents contend tha^t youth 
sports buirld confidence' and self-esteem, while o^onent% note 
that psychological harm may result from failure in athletic 
activities that often place extreme emphasis on success.. Unfor- 
tunately, there is little* evidence on this issue< and nnjst con- 
tentions are based on speculation or selectively chosen examples* 
The goal of this paper is to develop a model for undersj:anding 
how participation in competitive sports can influence child's 
self-esteem. Giiided by Coopersmith's (1967) taxonomy ol success- 
related situations, this model ex^)lores l^ow several types of 
success and failure experiences encountered during sports partic- 
ipation may mediate self-esteem change. First, the relationship 
between 'self-esteem and success-failure in social interactions is 
examined. Self-esteem is shown to be associated with a. number of 
variables that* may influence "Sne* s popularity among peers. These 
variables, include the person's social power, anxiety, a'nd accept- 
ance of' others. In turn, social acceptance and rejection are 
postulated to be important antecedents of * self-esteem change. 
Secona, success and failure in task interactions (playipg well or 
poorly, winning or losing) are linked to several factors, such as 
perceived competence, expectancy of future success, and affective 
reactions to achievement-related performance, that may influence 
self-esteem change. Third, the effects of acquiring positions of 
leadership and social power on self-esteem, and factors influen-^ 
cing' the acquisition of such power, are examined. Finally, cog- 
nitive Vari4bles , such as causal attributions for success and 
failure, are discussed as mediatots of self-esteem change. ^~ It is 
concluded, from both theoretical and empirical considerations, 
that the assumption that youth sports unidirectionally influence 
childrens' self-esteem is unsupported at this time. Further, it 
Is suggested that future research focus primarily on determini^ig 
factors that mediate dif fer enc^es in s e 1 f t:es t e em ^ch agge ^ wi t h In^ _ 
samples of youth sport participants, rather than comparing dif- 
ferences between samples of participants versus nonpartdcipants . 
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EFFECTS OF TS^UPING ON BASKETBALL SKILL AND ATTITUDES TOWARD 
PHYSICAL EDUC^^KON* John K. Scheer , Gerald E. Landwer, Roger A. 
Koehler , University of Nebraska-Lincoln. ^ ^ 

The purposes' of this >^udy^ were to determine the effects of 
/ . homogeneous and heterogeneous grouping of junior high boys on 
(1) basketball skill acquisition and (2) attitudes toward 
physical ecjucation. Three items from the AAHPER Basketball 
Skill fest and the Wear Attitude Inventory were ac^ministered to 
1L2 seventh grade boys enrolled ia two physical education 
f classes. Pretest results from the under basket shot, speed 
pass, and dribble tests provided the investigator's with a skill 
rank ordering within each class based on tHe total T score for 
each subject. Subj^ts w^re matched by skill within each class, 
and one of each *pair was randomly assigned to a group from which 
four heterogeneous squads were derived, the othfer to a c[roup 
.from which four homogeneous squads wer6 'derived. In each class^ 
» the eight squads of seven subjects each received the same 

iJistruction in a seven-week basketball unit . The subjects were 
then post-tested on the" same skill tests and the 'alternate form 
of the Wear Attitude Inventory. A randomized blocks analysis of 
covariance was performed with post-basketball skill and post- 
attitude comp-rising the dependent measures. The covariate' was 
pre-att/tude . Subjects were blocked Qn pre -basketball skill and 
randomJ-V assigned to treatment. groups. A significant inter- 
action on post-attitude's resulted, indicating that attitude 
differences between the homogeneously ,and heter.ogeneously 
grouped subjects were not consistent across pre-skill blocks. 
Subsequent simple* effects analyses indicated that only the 
' highest skilled subjects showed differences ir\ attitude in 
favor of tKe .homogeneous group., The difference in post-attitude 
was adjusted for pre-attLtude differences. No differences in 
post-basketball skill were evidenced between groups. The /higher 
skilled subjects, when grouped with loweX skilled , experienced a 
* substantial decrement in attitudes toward \)hysical eduction. 
The implication, especiaij^y considering the future of mi in- 
streaming, is that physical educators should pjjr^D units of 
instruction that provide some^ homogeneous environments 4or 
higher ability students.^ 
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